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I—TUTIOORIN PEARL FISILERY. 
IL—PEARLS OF MYTILUS AND PLAOUNA, 
TIL—TUTIOORIN OWANK FISUBRY. 
IV.—CEYLON PHARL FISHERY, 
V.~RAMASVARAM ISEAND. 
VI—MARINE FAUNA “OF TUE GULF or 
MANAAR, ; 


VIL—INSPECTION OF CLYLON PEARL BANKS. 


«Know you, perchance, how that poor furmloss wietch— 
‘Tho Oysto1—goms Ius shallow moonht chulico P 
Whore tho sholl irks him, or tht sca-aind frets, 


‘This lovely Inetig on Ina grit ’” 
Lawn Arnold 


L--THE TUTICORIN PEARL FISHERY. 


Turicorin, the “ soattered town,” situated on tho south- 
west coast of the Gulf of Mannar, from which the Madras 
Government pearl fishery is conducted, is, according to Sir 
Bdwin Arnold,' “ a sandy maritime little placo, which fishos 
a few pearls, produces and solls the groat pink conch sholls, 
exports rice and baskets, and is surrounded on tho landside 
by © wildorness of aocox and palmyra palms ” 

Summed up in tNeso few words, Tuticorin does not 
appoar the important place which, in spite of ils lowly 
appeargnoe when viewod from the soa and the apparont 
torpor which revoals itsclf to" tho casual visitor, if is in 
roolity, not only as a medium of communication botween 
Tinnevolly and Céylon, to and from which hosts of coolios 
ave transported in the course of every year, but as boing an 
iMportant morcantile,contre for tho shipmont of 'Tinnovolly 
cotton, jaggory, onions, chillies, &o. 

‘With rospoot te tho shipmont of jaggory, T was told, 
Giving a rocont visit to Tuticorin, that, during tho sonsons 
at whioh jelly-fish abound in the muddy surface water of the 
Tuticorin harbour, so groat is the droad of their sting, that 
coolios, engagod in carrying loads of palmyra jaggory on 
their heads through the shallow wator to the cargo boats, 
have been known to refuse to entor the wator until a track, 
free from jolly-fish, was olonrod for thom by two onnoos 
dragging a net between them. 

Tuticorin is, indeed, “ an abominable pleco to land at,” 
snd it is unfortunate that it is ordained by nature that large 
veagels shall not approach noaror to tho shoro than a distance 
of six milos or thoreabouts, being compollod, with duo regurd 
for thoir safety, to lie at anchor outside Lavo Island, ono of 
a a a RP de eS ae SN 

1 India Re«t sited, 188%, 
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a number of coral-girt islands in the neighbourhood, where 
hares and partridges may be shot, and sluggish Holuthurians 
captured in abundance at low tide as they lie impassive on 
the sandy shore, which is strewed with broken coral frag 
menis, detached by wave-action from the neighhouring 
reof, and riddled with the Bmvows of nimble Ocypods (0. 
macrocera and O,ceratophthalma.) The habits of the latter 
species of crustacean are well described by Sir J. Emerson 
Tennent, who writes } :— 


“ The ocypode burrows in the dry soil, making deep excava- 
tions, bringing up literally armfuls of sand, which, with a spring 
in the air, and employing its other limbs, it jerks far.from its 
burrows, distributing it in a circle to the distance of several feet, 
So inconvenient are the operations of these industrious pests 
that mon are kept constantly employed at Colombo in filling up 
the holes formed by them on the surface of the Galle face. This, 
the only oquestrian promenade of the capital, is so infested b; 
thse active little creatures that accidents often occur throug’ 
horses stumbling in their troublesome excavations.” 

Not far from the north end of the town of Tuticorin, 
on the sandy shore, are the, kilns, in whigh corals, coarse 
mollusc shells (Ostre@a, Venus, Cardium, &o.), and melobesian 
nodules (calerreous alge) axe burned and converted into 
chundm,? i.e., prepared lime used for building purposes, and 
by natives for sliewiug with betel, A native informs me 
that in the Bombay and Bengal Prosidencies and in the 
North-Wostern Provinces pearls are bought by wealthx 
natives to be used instead of chundm ‘with the betel. In 
India relations and friends put some rice into the mouth of 
tho dead bofore cremation, but in China scod. pearls are used, 
for ihe seme purpose. : 

During my visit to Tuticorin’in 1887, I used to” watch, 
. almost daily, grand, massive blocks of Porites, Astrea and 
various speoies of other stony coral genera, being brought in 
canogs from the reefs and thrown into the ground to form 
the foundation of the new cotton mills, which, in consequence, 
pear the name of the Coral Mills. 


Leoturing at the Royal Institution * on the “ Structure, 


Origin, and Distribution of Coral Reefs and Islands,’ 





A 


= 
1 Sketohes of the Notural History of Ceylon, 1881, ! " 
2 The familiar house frog (Rhacophorus maculatus) of Madras is popularly 
~ known aa the “chunim frog’? fiom its habit of sticking onto the chunim 
Calls of dwelling houses, 
3 Fyidayn March 16, 1888. 
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Mr. John Murray stated that “if wo except Bormuda and 
one or two other outlying reofs whore tho tomperature may 
occasionally fall to 66° Fahr. or 64° Fahr,, it may bo said that 
xeofs are nevor found whero the surfaco tomporature of tho 
wator, ab any time of the year, sinks bolow 70° Fahr., and 
where tho annual range is greator then 12° Fahr. In typical 
coral reef regions, howovor, the temperature is higher and 
the range much less.” No regular serics Of rooords of tho 
tomporature of the water in the coral-boaring Gulf of Manaar 
has as yet been, mado. ‘The surface temporature, which I 
recorded from time 1o time during my visit to Ramésvaram 
island in the latter half of July 1888, varied from 79° Fahr. {0 
91° Faht. botween the hows of 7 a.m. and 6 P.M, 

The following table shows the temperature range of 
Tuticorin during the year 1887, the readings boing taken in 
the shade at 10 a.m, and 4 p.m. — 

Rango. Min, Max, 
9° 75° 


January on 84° 
February a aa: 16° 78° Ba? 
March oe oe ee = 80° 89° 
April 6 ue ve gee 129799919 
ay , ‘ any + 18° 88° gg 
*June om oo ee 86° 96° 
July an +. 10° = 86° 6° 
August 4 os aie 11° 842069 


Soptombor . Vie Tl 92 B65 gaa 
October “ ve xe BO BOP 86° 
Novombor .¢ . oe = = '799 86° 


Docember ., a oe 21° 75° 86° 


= Tutioorin has been colobrated for its ponrl fishory from 
aromote date, and, as regards comparatively modorn times, 
“Friar Jordanus, a missionaty bishop, who visited India about 
the year 1330, tells us that as.many as 8,000 boats were thon 
engaged in the pearl fisheries of Tinnovolly and Coylon,' 

In moro recent timos the fishory has beon conducted, 
successively, by tho Porlugueso, the Dutch, and tho English, 
The following exoollent desoription by Martin of tho ponzl 
fishery in the year 1700, during tho Dutch ocowpation of 

» Tuticorin, shows that the method of fishing adoptod at that 
time agrees, in its essential characters, with that whioh is in 
vogue at the present day :—~ ‘ . 

“Tn tho oarly part of tho yoar tho Dutch sent out ton or 

twelve vessqla in difforont diroctions to tost tho localitios in which 





Siwcotor, Leavis and Peakling Lifo, 1880. 
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it appeared desixable that the fishery of the year should be carried. 
on; and from each vessel a few divers were let down who brought 
up cach ao few thousand oysters, which wero heaped upon the 
shore in i anes heaps of a thousand each, opened, and exam- 
ined. If the pearls found in each heap were found by tife 
appraisers to bo worth afi dou or more, the beds from which the 
oysters were taken were held to be capable of yielding a rich 
harvest ; if they sere worth no more than thirty sous, tho béds 
wore considered unlikely to yield a profit over and above tho 
expenso of working them. As soon as the tosting was com- 
pleted it was publicly announced cithex that there would or 
that there would not be a fishery that yoar. In the former caso 
enormous crowds of peoplo assembled on the coast on the day 
appointed for the commencement of the fishery; traders came 
there with wares of all kinds; the roadstead was crowded 
with shipping; drums were beaten, and muskets fired; and 
everywhere the greatest excitement provailed until the Dutch 
Commissioners arrived from Colombo with great pomp and 
ordored the proceedings to be oponod with a salute of cannon, 
Tifimodiately Atlante the fishing vessels all weighed anchor 
and stood out to sea, preceded by two large Dutch sloops, 
which in due time drow off to the right and left and marked 
the limits of the fishery, and when each vessel yeached its placo, 
half of its complement of difers plunged into the sea, each 
with a heavy stone tied to hig feet to malo him sink r&pidly, 
and furnished with a sack into which to put his oysters, and 
having a rope tied round his body, tho end of which was passed 
yound a pulloy and held by some of the boatmen. Thus 
equipped, tho divor plunged in, and on reaching the bottom, 
filled his sack with oystors until his breath failod, when nf 
ulled a string with which he was provided, and, the signal 
eing perooived by the boaimon aboyo, ha was forthwith havdod 
up by the rope, togother with his sack of oysters. No artificwad 
appliances of any kind were used to onable the men to stay 
undor water for long periods; they were accustomed to the 
work almost from infancy, and consoquontly did it easily and 
well, Somo wera more skilful and lasting than others, and it 
was usual to pay them in proportion to their powers, a practice 
which led to much emulation and occasionally to fatal results, 
Anxious to outdo all his fellows, a diver would sometimes 
porsist in collecting until he was too weak to pull the string, 
and would be drawn up.at last half or quite drowned, and vory 
ofton a greedy man would attack and rob a succossful neigh-, 
bour under water; and, instances were known in which divers 
who had been thus treated took down knives, and murdoyd 
their plunderers at the bottom of the sea, As soon as all the 
first set of divora had come up, and their takings had been 
examined and thrown into the hold, the second set, went down. 
After an interval, the first set dived again, and after thom the 
second; afid so on turn by turn. Tho work was very exhaust- 
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ing, and tho strongest man could not divo oftoner than sovon 
or oight times ina day, so that the day’s diving was finishod 
always bofore noon. ’ 

“Tho diving ovor, the vessels returned to the coast and 
diichargod their cargoos ; and the oystgrs wore all thrown into 
a kind of park, and left for two or three days, at the end of 
‘which they opened and disclosed their treasures. Tho pearls, 
having been extracted from tho shells and cé@vofully washed, 
wore placed in a metal rocoptacle containing some fivo or six 
colandors of graduated sizes, which wero fitted ono into another 
so as to leave a space botwoen the bottoms of every two, and 
wore piorced with holes of varying sizes, that which had 
tho largegt holes being the topmost colander, and that which 
lind the ‘smallest being the undermost. When dropped into 
colander No. 1, all but the very finest pearls foll through into 
No. 2, and most of them passed into Nos, 3, 4, and 5; whilst 
the smallest of all, the seods, wore strained off into tho re. 
coptacle at the bottom. ‘When all had staid in their propor 
colanders, they wore classified and valued accorilingly, ‘Tho 
‘largost or thoso of the first class wero tho most valuable, antl 
it is expressly stated in the letter from which this information 
is extracted that tho value of any givon pearl was appraisad 
almost exclusively,with reference to its sizo, and was hold to bo 
affectod but little by’ its shape’ and lustve. ‘Tho valuation 
ovor, the Dutch gonerally bought the finost porrls, Thoy 
considered that thoy had a right of pre-emption. At the 
suno time thoy did not compel individuals to sell if unwilling. 
All the poarls taken on the first day belonged by oxpress xoxov- 
vation to the King or to tho Sétupati according as tho placo 
of thoir taking lay off tho coasts of the ono or tho othor, Tho 
Dutch did nog, as was ofton asserted, claim tho pearls iekon 
on tho second day. They had othor and moro cortain modos of 
qaaling profit, of which tho vory best was to bring plonty of 
eash into a markot where cash was not vory plontilul, ant so 
enablo themselyes to purchaso-at vory orsy prices. Tho amount 
of oysters found in differont yoars variod infinitoly, Somo yours 
the divers had only to pick up as fast as thoy woro ablo and 
as long as thoy could keep under water; in others they could 
only find a few here and thore. In 1700 tho tosting was most 
encouraging, and an unusually large numbor of boat-ownors 
took out licenses to fish ; but tho soason proved most disastrous. 
Only a fow thousands woro taken on tho first day by all the 
divers together, and a day or two aftorwards not a singlo oystor 
could be found. It was supposed by many that strong undor- 
ourgonts had suddenly set in owing to some unknown causo. 
Whatever the causo, the results of the failure wore most riinous. 
Soveral merchants had advanced large sums of moncy to tho 
boat-owners gu speculation, which wero, of course, lost. The 
Doat-ownors had in like mannor advanced money to tho divers 
aud others, and they also lost their monoy.” 


B 
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‘ In the present century the following fisheries have ink: n 
place :— 


1822, p a .. profit £18,000 
1880) 4. 0 oi, saa? 00S £10,000 
1860-62 nO Ny +. do. Re, 379,297 
1889 4. we vee ow, 158,488 


As to the cause of the failure of the pearl oysters to reach 
maturity on the banks in large numbers, in recent times, 
excopt after long intervals, I, for my part, confess my igno- 
rance. Whether the baneful influence of the mollusoa known 
locally as stiran (AModiola, sp.) ond killikay (Avieu/a, sp.), the 
ravages of rays (J'rygon, &o.) and filo-Ashes ( Balistes), 
poaching, the deepening of the Pémban Channel, or currents 
are responsible for the non-production of an abundant crop 
of adult pearl-producing oysters during more than a 
quarter of acontury, it would be impossible to decide, until 
cur knowledgo of ‘the conditions under which the poarl. 
oysters live is much more precise than it is at present. 

The argument that the friluro of the pearl fishery is 
due to jo ing is, from time to time, brought forward; but, 
as My. H. 8. ‘Thomas wisely and charactoristically renarks 
“ the whole system of the fishery has beon carefully 
arranged, so that everyone in any way conneoted with it has 
a personal stake in preventing poaching, snd oyster poaching 
is ‘not a thing that can be done in the night; it must be 
carried out in broad daylight; and, to be worth doing at afl, 
it must be done on a large scalo. Ton thousand oysters 
cannot be put in ono’s pocket like a‘rabbit, nor are thoro 
express {rains and game-shops to take them. Every singh 
oyster has to be manipulated, and it is only the fow best 
that oan bo folt at onos with the fingor, and the usual way 
is to allow the oyster to rot and wash away from tho poazl, 
Oyaters could not be consigned frosh in boxos or hampers by 
rail to distant confederates; they could not even be landed 
without its becoming known ; and, if known, evory one is 
interested in informing the Government officer and stopping 
poaching.” I cannot, however, refrain from quoting tho 
following touching desoription of an ideal poach in a recent 
pamphlet :— 

“Mutukuruppan and Kallymuttu are two fisherfien 
brothers: they start out after thoir cold rice, ostentatiously to 





* 1 Vide Report on Peart Fisheries and Chank Fisheries, 188, hy the Hon. 
Mr. 1, 8. thomas. 
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got their linos rondy in their canoo, and paddlo wway to thoir 
fishing ground; thore they drop their stono anchor: prosontly 
one observes that it is warm and ho wonld liko a bdthe; oyor 
the side he goes down by his mooring rope to soo what tho 
béttum is like. Hoe brings up a handinl of oystors and givos 
them to Thamby ; then Thamby thinks ho would like a batho, 
sand he goes down also, and brings up a fist full. Whon thoy ara 
tiréd thoy get back into tho canoe and opon their apoils, taking 
out what pearls they can find, and pitching tho sholls buok into 
the sea, This sort of thing goos on day aflor day and year 
after year up and down the coast, and this will partially account 
for the dead shells so often found on the banks, Tx it to bo 
wondered at that oysters take alarm at this constant invasion of 
their domain and naturally sook some othor placo of rest?” 

Far more prejudicial to the welfare of the oysters than an 
oogasional raid upon them by a stray Mutukurupam or 
Kallymuttu is, in all probability, the little molluso, stan, ' 
which clusters in dense masses over large arens of tho sen 
bottom, spreading over the surface of coral blocks, smothox* 
ving and orowding out the recently deposited and dolicute 
pore of the oystor. Time after time thoro is, in the onro- 
fully kept records of the Superintendont of the Pearl Banks, 
in one yoar a note of the presence of young oysters, oithor 
pure or mixed with séran and? mud or weed, whilo, at the 
next time of examination, genorally in the following yony, 
the oysters had disappeared, and the sdran remained, A. 
fow examples will suffice to make this point clear :— 

* 


Devi Par'\—64 to 7} fathoms, 


May’ 1881. Young oystors mixed with sooram®? and mud. 
3p 1882, Sooram. 


Pormandu Par—6 to 6} fathoms. 


May 1880, A fow oystors of ono yoar ago. 
» 1881, Young oystors mixed with sooram and mud. 
» 1882, Sooram. 


Athombadu Par—74 to 9 fathoma. 


May 1880. Covored with sooram, 
~» 1881. Largo number of oysters of ono yonr ago, with 
sooram in somo places and covorod with woods, 
4 1882, No oysters ; sooram in somo placoa. 


, the bank, which was fished during the-recout fishery, ix 
situated abou, 10 miles cast of ‘Tuticorin, and known as the 








\ Par or paar = bank, 2 Sooram-= siiran. 


12 


Tholayiram Par, the condition of which, as regards oyster 
supply, since the year 1860, is shown by the following 
extract from the records :— 


April 1860. Plonty of oysters 3} years old. 
Noy. 1861, Oysters sonrco ; nearly all gono. 
April 1863, Sooram and killikay with some young oystors. 
Noy. 1866, 
April 1866, 
», +1867, >Blank, 
Noy. ,, 
April 1869, 
Mar. 1871, Five oysters with a quantity of sooram. 
Feb. 1872 Five oysters of 3 years age found, 
May 1878, Three oysters found. 
Jan, 1875. Three oysters of 2 years age found. 
Maz. 1876, North part blank, 
* April 1877, South part blank. 
», 1878. Thickly stocked with oysters of 1 year ago. 
May 1879. 
a 1880. | Blank. ; 
» 1881. Some oysters of 1 year mixed with killikay, 
», . 1882. No living oysters; dead shells and sooram. 
a 1883. Three oysters feund, > 
ar 1884. Plenty of oysters of one yoar age; olaan and 
healthy. * 


From 1884 the bank was onvofully: watched, and the 
growth of the oystors continued steadily, unchecked by 
adverse conditions; as the following figures show :— 


(March 1884 weighed 1 oz, 


October a os 82 5, 
March 1885, 84 
October ” va; 
10 sholls lifted.{ April 1886, Th 
November ,, ” Ai ,, 
March 1887, 104 ,, 
October ix 1s 18 


November 3888 _,, 163 ,, 


In November 1888 15,000 oysters were liftod and thoir 
product valued by expert pearl morohants at Rs, 206-13-9, 
4.6, Rs. 18-12-8 por thousand! as shown by the following 
copy of the statement of valuation :-~ 





1 Tho product of 12,000 oystors lifted from the Coylon poarl bank, 
the fishing of which fook placo synchronously with that of the Taticorin 
geank, in Novombor 1888 was valued at Its. 122. A ffirthor gumplo of 
12,650 oygfers, lifted in February 1880, was valuod ab Ry, 142, 
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It may not be out of place to elucidate the meaning of 
some of the terms used in the above statement, and I cannot 
do better than quote from the excellent article on the Pearl 
Fisheries of Ceylon by Mr. G. Vane, O.M.G., who writes.as 
follows ! :— 4 

“ Sorting and sizing tho pearls into ten differont sizes, from, 
the largest to the smallest, is done by passing them througl: ton 
brass sievos of £0, 30, 60, 80, 190, 200, 400, 600, 800, and 1,000 
holes ..... each of the ten sizes may include somo of every class 
of pearls; the 20 to 80 and 100 may each have the dni, anatert, 
and hallipa kiads, and this nocessitates the operation of classing, 
which requires great judgment on the part of the valuers. 

“Perfection in pearls consists in shape and lustre, viz., 
sphericity and a silvery brightness, free from any discolouration ; 
and, according as the pearls possess these essentials, the valuers 
assign their appropriate class, namely,— 


« Ani is +» Perfect in sphericity and lustre. 

“ Anatari .. ++ Followors or companions, but failing 

0 somewhat in point of sphericity ox" 
lustre. , 

“ Masanké ., ee sae el failing in both points, espoci- 
ally in brilliancy ofecolour. 

“Kallipé ..  .. Failing still more in both points, 

“Kural +. A double pearl, sometimes Ani. 

“Pisal ., .. Misshapen, clustered, moro than two to 


each other. 
« Madanku +. Folded or bent pearls, 
“Vadivu .. +. Beauty of soveral sizos and classes. 
«bil an +» Small pearls of 800 to 1,000 sizo. 


“ Tho pes having been thus sized and classod, each élasa 
is woighod and recorded in kalaichu (kalungy) and manohdgt 
(manjaday). 

“ The falaiehu is a brass woight equal, it is said, to 67 grains 
Troy. The mazchddi ig a small red borry*; oach berry, when 
full sized, is of nearly, or exactly the seme weight; they are 
reckoned at twenty to the kalefichu. 

. “The weights being ascortained, the valuation is then fixed to 
each pearl class or set of pearls according to the vospective sizos 
and olasses : the inferior qualitios solely according to weight in 
kalattohu ond maiichédi; tho superior di, anatar/, and vagivu ave 
not valued only by weight, but at so much por chevo of their 
woight, this ohevo being the native or pearl valuor’s mode of 

oo 

1 Journal, Ceylon Branch, Royal Asiatte Society, 1887, vol. X, No, 34. 
Papor read at the Conforonca Mecting of the Colonial and Indien Exhibition, 
October 6, 1886. 

2 Tho acod of Abrus precaforius. 
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assigning the pros valuo by weight to x valuablo article of 
small weight, form and colour also considered.” 

The pearls of commerce are, of courso, for tho Most part 
those which are formed within the soft tissuos of tho animal, 
and nol the irregular pearly oxcrescongos (oddimutts) which 
are found as outgrowths of the nacreous layor of tho shell, 
froquently at the point of insertion of the adductor mrsolo. 
The nacreous layer of the Gulf of Manaar pearl oystor shell 
is very thin and of hardly any commercial valuo, tho sholls, 
after tho extraction of tho pearls by the process of decom- 
position, boing used mainly in tho manufacture of chundm, 


As regards the cause of the formation of pearls, concerm- 
ing which many theorios have beon hazarded, tho most 
prevalent idoa being that they aro a “ morbid seorelion ” 
produced as tho result of discaso, I may quote from the 
excellent “ Guide to the Shell and Starfish Galleries in the 
British Museum (Natural Ilistory,)’! whioh tolls us that 
some small foreign body, which has accidentally ponotratod 
under the mantle and irritates the animal, is covorod with 
successive concentric layers of nacro, thus attaining somo- 
times, but rarely, the size ofa gmall filborl. ‘Iho nacro is 

‘onerally of tho well-known pearly-whito colour, yory rarely 

ark, and occasionally almost black.? The elfort of the 
animal to got rid of tho irritation oansed by a foroign sub- 
stance botwoen its valvos, by covoring it ovor with nacre, and 
thus converting it into a ponrl, is strikingly illustrated by 
tw® specimens in which, in tho one caso, an ontire fish, and, 
in the othor, a small orab has been so onolosed. According 
to Streoter (op. ezt.) tho nucleus of the poarl may bo eithor 
a grain of sand, tho frustulo of a diatom, a minuto parasilo, 
or ono of the ova of the oysters, thin layers of earbonate of 
lime being deposited around the object concentrically, like 
the successive skins of an onion, anil it is onoysted. 


‘Writing in 18695 as to what may bo termod tho worm 
theory of pearl formation, Dr, Kolaart stutod that “ as this 
report may fall into tho hands of sciontifio mon, I shall 
merely mention -hore that Monsieur Uumbort, a Swiss 
Zoologist, has, by his own observations at the last pearl 





1 Printed by ordor of the Truatoos, 1888. 

* Among the poarls from the samples lifted at Tuticorin in. Novombor 
1888 there is one dumb-bell shaped specimon of which onu half is white, 
the other dark brown. 

5 Report on th Natural Iistory of the Pearl Oyster of Coylon, 1868-59. 
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fishery, corroborated all I have stated about the ovaria or 
genital glands and thoir contents, and that ho has discovered, 
in addition to the fllaria and cercaria, three other parasitical 
worms infesting the viscera and other parts of the pgarl 
oyster. We both ngyse that these worms play an important 
part in the formation of pearls, and it may yet be found 
possible to infect pearls in other beds with these worms,.and 
thus inorense the quantity of these gems. The nucleus of 
an Amorican pearl drawn by Mobius is nearly of the same 
form as tho corcaria found in the pearl oysters of Ceylon.” 
The “ oorcaria ” referred to were, probably, Cestode worms 
(Anthocophalus, &a.), which ave found in the internal organs 
of various fishes caught off the coast of Southern India, and 
gavo riso to a scare in the Emopean fish-loving community 
a few years ago. During the recent fishery in only a fow 
out of many hundreds of oysters which I examined did I 
find small nemertine worms living on the mantle or gills of 
the oyster, so that their presence cannot be regarded as a 
common or essential oacurrence, 

The Gull of Manaar pearl oyster (Avicula fucata, Gould) 
is represented ia plate 1, ag it appears afigr removal of ane 
valve of its sholl, the “ ovarium,” mantle, gills, adductor 
muscle, and byssus being exposed. ‘The presence ola small 
pearl imbedded within the substance and projecting from 
the surface of the “ ovarium ” is indicated at A. ‘The byssus 
(B), of which the funotion has given riso to much disoussion 
and speculation, is made up of a bundle of tough, grow 
colow'ed fibres, scoroted by a gland in tho foot, and is 
capable of being protrudod beyond, or rolraoted withire the 
shell Dy its means the animal is onabled to anchor itaplf 
on tho sea-bottom to « neighbouring oystor or othor motluso 
shell, coral-block, molobesian nodnle, or othor conyonient 
object; and if is said that tho animal oan, even in the adult 
stepo, voluntarily shift its position and migrate to a cons 
siderable distance, That tho young oyster oan, during its 
phase of existence as a minute, free-swimming organism 
wander about and eventually sottle down on some congenial 
spot no one will dispute; but the evidence that the adult 
oyster cnn, under natural conditions, migrate to any con~ 
siderable distance is wholly insufficient, evon thongh it has 
heen demonstrated by experimonts that a young poarl oyster 
under unnatural conditions in a soda-water tumbler full of 
soa-wator can, though woighted with two othor ‘oystors of 
nearly its own size, climb up a smooth porpondéculay surface 
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at the vate of an inch in two minutes. Tho mystorious 
Gisappearance of the oysters from the Ceylon poarl bank 
prior to a recent fishory must, 1 think, be attributed to tho 
action df a slrong under-ourrent, and not to voluntary 
migration of the headless mollusc. 


The recont Tuticorin pearl fishery was carzied on from a 
temporary improvised village, erected on the barron sandy 
shore at Saldpatturai, 2 miles north of the town, and built 
out of palmyra and bamboo, the inflammabilily of which 
was demonstrated on more than one occasion. The villugo 
consisted of the divers’ and merchants’ quarters and bazhra, 
where, as the fishing progressed, the product of the oysters 
was exposed for sale; bungalows for the officials connected 
with the fishery; a tent used by myself as a zoological 
laboratory; dispensary; kottus (or koddus), 1.¢,, onolosed 
spaces in which the counting, decomposition, and washing of 
the oysters are carried on; a Roman Oatholic chapol ; and 
the inevitable isolated cholera quarters. 

The fishery ogmmenced on the 26th of February under 
a combination of adverse condittons which seriously affooted 
the reYonue, yiz., the presence of the pearl bank at a 
distance of 10 miles from the shoro and in 10 fathoms of 
watey, and the co-existence of a fishery on the Ooylon coast, 
where the oysters ware to be obtained at a distance of about 
6emniles from shore and ot a dopth of 6 to 7 fathoms, ‘Lhe 
natural result was that tho natives, keonly alivo to their own 
intewosts, went off with their boats from tho Madras seaport 
towns of Pémban and Kilakayai to the Ceylon fishory, 
where they could carn their money more oasily and with 
less discomfort than at ‘Tuticorin, leaving tho Tuticorin bank 
to he fished by a meagre fleot of about 40 bonts, . 


An exellent account of the mothod of conducting the 
earl fishery at Tuticorin has been published in the “ Iland- 
ook of Direotions to the Ports in the Presidenoy of Madras 

and Ceylon,” 1878, from which tho following vaxies only in 
points of detail. 4 ‘ 

The lendwind, under favourable conditions, commences 
to blow soon after midnight, and o signal gun is flrod by tho 
beath master as a warnimg that the floeé of native boate, 
each with its comploment of native divers, can start out to 
gon, their departure being accompanied by a good deal of 
noise and oxditement. The bank should be reached by days 
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light, and the day’s work commences on a signal being given 
from aschooner, which is moored on the bank throughout 
the fishery. An attempt is made to keep the boats together 
within an area marked out by buoys, so as to prevent the 
bank from being fishal over in an inregular manner, and the 
temper of the Muropean officer in charge of the schooner is 
sorely tried by the refusal of the boatmen to comply with 
the conditions. All being ready on board, a diving stone, 
weighing about 80 Ibs., to which a rope is attached, and a 
basket or net fastened in a similar mannor are placed over 
tho ship’s side. The ropes are grasped by the diver in his 
left hand, and, placing a foot on the stone, he draws a deep 
breath, and closes his nostrils with his right hand, or with a 
metal nose olip which ho wears suspended round his neok by 
a string. Ata givon signal, the ropes are lef go, and the 
diver soon roaches the bottom, his arrival there being indi- 
cated by the slackening of the rope, He then gets off the 
diving stone, which is drawn up to the surface, and, afte, 
filling the baskot or net with oysters, if he is on a fertile 
spot, gives tho rope a jerk, and comes up to the surface to 
regain his breath. : ‘ 


The contents of the basket or net are emptied énto the 
boat, and the live oysters separated from the dead shells, 
débris, &o, The divers work in pairs, two to each stone, 
and the i hlpeh which they bring up are kept separate from 
those of the other divers. A good diver will remain below 
the surface about 50 seconds, and, exceptionally, 60, 70 or 
even 90 seconds, ; 


The largest number of oystors collected as the result of 
a single day’s fishing by 41 boats dwing my visit to the 
fishery was 241,000, giving an average of 6,878 oysters per 
boat, a very small quantity when compared with the results 
of the Osylon fishory in 1857, when the daily yield varied 
from one to one and a half million oysters, some boats 
bringing loads of thirty to forty thousand, 


From experiments made with divers equipped with diving 
helmets, gathering stones instead of oysters, by the late 
Superintondent of the Madras Harbour Works, it was oalou- 
culated! that a pair of helmeted divers could together gend 





sam Mamas Bond of Revente Resolution, No. 677, dated 8rd August 
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up 12,000 shells an hour in shallow water, or, allowing for 
delay in hauling up in 12 fathoms of water, say, 9,000 shells 
an hour; and as, allowing for shifts, each diver should work 
four hours o day, the quantity sont up by a pair of divors 
in a day would be respeolivoly 4 xo 12,000 = 48,000, or 
4 x 9,000 == 36,000 sholls a day, which is equivalent to 
‘the work of 24 or 18 naked native divers sgnding up 2,000 
a day. 

The results of the work done by thie two helmoted divers 
who were employed as an experiment at the Tuticorin fishory 
fell far short of this caloulation, and compared unfevourably 
with the, work done by the akilicd native divers without 
helmets. 

The diving operations cease for the day some time aftor 
noon, and the boats, if aided by a favourable sea brocze, 
veach the shore by 4 v.13, their arrival being awaited by 
large mowds of natives, somo of whom come: from ouriosity, 

others to speculate on a small scale. On reaching the shoro 
the boats are quickly made fast in tho sand, and the oystors 
carried on the heads of the divers into tho kottu, whoro they 
aro divided into*separate heaps; each sot of divors dividing 
their day’s produce into threo equal portions, One of theso, 
solected by the Superintendent of the Fishory or some other 
official, becomes the property of the divers, who quickly 
vemove their share from the kottu, and, squatting on the 
sand, put their oysters up for sale at prices varying from 
affout 15 to 40 for a rupoe, On tho first day of tho Ashory 
the oysters, for a short and to tho divers luorative time, 
wef sold for four annas a picco, Tho two honps which aro 
loft by the divers in the kottu, become tho property of 
Government, and are countod by cgolies ongagod for tho 
purpose. Usually about 6 vm. tho Government oysters aro 
sold by publio auction, duly announced by tom-tom, boing put 
up in lots of 1,000; and the purchaser can, subjoot to tho 
consent of the auctioneer, take a cortain numbor of thousands 
at the same rate as his winning bid, Ooonsionally a combi- 
nation is organised among the morchants who are buying on 
a large sonle, and come 10 the auotion dotormined not lo bid 
more than a very small fixed sum per 1,000, A atanggle 
then takes place between the auctioncer and morchants, the 
former refusing to sell, the latter rofusing {o raiso thoir 
price ; and the struggle invariably ends in tho collapso of the 
merohants when thoy find thet thoir supply of oystors is out 
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off, No oredit is allowed, and the buyers, as soon as thoy 
have paid their money into the treasury, remove their oysters 
to the wishing kottus, or send them away up-country by 
railway, 

Buyers of oysters én a very small scale open them at 
once with a knife, and extract the pearls by searching about, 
in the flesh of the animal ; but, by this method, a number: of 
the very small pearls are missed, and it would be impossible 
to oarry it out when dealing with oysters in large numbers. 
Boiling the oysters in water and subsequent oxtraction of 

the pearls from the dried residue might be, with advantage, 
resorted fo ns a more wholesome and less unsavouyy process 
than the one which is commonly resorted to of leaving the 
oysters to putrify in the sun, and subsequently extracting 
the pearls from the residue after it has been submitted to 
repeated washings to free it from the prevailing maggots, 

ulpy animal matter, sand, &o, The process of putrefaction 
is’greatly aided by flies—big red-eyed blue-bottles, At the, 
Ceylon pearl fishery, which I was sent to inspect on the 
termination of my work at Tuticorin, the merchants com- 
plained at first of the scarcity: of flies; but, later on, thore was 
no cause for complaint, for they wore present not only, in the 
kottus, but in other parts of the camp, in such enormous 
numbers as to form a veritable plague, covering our clothes 
with o thick black mass, and rendering the taking of food 
and drink a difficult and unpleasant procoss until the even~ 
ing, whon they went to rest after twelve hours of unceasing 
aotivily, 3 

For months after the conclusion of a pearl fishory poor 
natives may be seen hunting in the sand on tho site of the 
pearl camp for pearls, and it is reported that in 1797 o 
common fellow, of the lowest class, thus got by accident the 
most valuahle pearl seon thet season, and sold it for a large 
sum. : 


Towards the latter end of 1888 if was suggested that an 
electric light apparatus should be acquired in connection 
with the pearl fishery, by means of which one would bo ablo 
to examine the condition of the bank from the deok of a 
ship, and which, it was thought, would help to solve %ho 
enigmas that still hang about the migrations of the pearl 
oyster. The notice of Government was drawn to the foot 
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that a boat had beon fitted up with a brush-dynamo and 
electric globe for the pearl fishery in South Australia by a 
Glasgow firm, During a recont visit to Europe, I made a 
sories of inquiries as to the possibility of obtaining a light, 
such as was required; but, though there was abundant 
evidence as to the use of the electric light for surface work, 
‘salvage operations, and sociontifio dredging,’ tho general 
opinion of those best qualified to judge was that it would, 
for the proposed purpose, be a failure. It has beon sug- 
gested by Mr. G. W. Phipps, who was foxy many years 
Superintendent of the Tuticorin pearl banks, that, if a sheet 
of thick glass oould be let into the lower plates of a vessel 
and theré protected both outside and inside in some way 
from accident, a study of the sea-bottom in clear water, 
either by day with the sun’s rays or by night by the use of 
a powerful electric light, might be made. In ao letter to 
Government Mr, C. HE. Fryer, Inspector of Fisheries, makes 
the sound suggestion “ that the observations which tho Goy- 
ernment of Madras desixe to make upon tho habits of the * 
pearl oysters would be greatly facilitated by the Srnec 
of a diver equipped will an ordinary diving dress, By this 
means a prolonged stay could’ he made by an observor on 
tho sea;bottom, who could not only make an acourato surve: 
of the bed, but could poricdically examine tho same ground, 
seleot specimens, and make minute observations, which would 
be impossible to a native diver, whose stay at the bottom is 
limited 1o a minute or go.” Lo these romarka I may add 
my own experionce at the Tuticorin fishery, where, by 
examination of the shells of tho oystors brought up by tho 
divors, by oxpending small sums of monoy which tompted 
the native divers io bang me such marine animals os 

met with at the sea-bottom, by convorsation with the 
Enropean divor, who was, furthor, able to bring up large 
coral blocks (Porites, Afadrepora, Mydnophora, Pocillopora, 
Lurbinaria, &e,) for examination, and by dredging, I was 
able to form some idea as to the conditions under which tho 
poarl oysters wero living. On olear days it was possible to 
ghd ge the sandy from the rocky patches by the effect 
of light and shade, and from hauls of the dredgo over the 
former not only many mollusca, &o., but slso spocimens 





‘eiai Fido Hordman'y 2nd Annual Report on the Pugin Island Biologioat 
ation. 
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of Branchiostoma, sp. (Lanoolet) were obtained, of which 
the largest measured two inches in length, Mollusca wore 
also obtained in great variety by passing the débris, which 
was swept from the floor of the kottoo every day after the 
oysters had been oleargd away, through sieves, The big” 
Murer angulferus (Elephant Chank) was brought in from 
the banks by the divers nearly every day, and the animal’ 
_ sorved up for théir hard-earned evening meal, ‘The oysters 
shells were largely oncrusted with bright-coloured sponges, 
of which the most conspicuous was Olathria indica (1. sp.) 
an ereot-growing bright red species, recorded by Mr. Dendy 
in his report on my second collection of sponges from the 
Gulf of Manaar? Very abundant, too, was the large cup- 
shaped Petrosia testudinaria, of which a specimen in the 
Madras Museum measures 1°65 feet in height. Unveloping 
the oyster sholls were tangled masses of marine Alye,? and 
floating in dense masses on the surface was the Sargasso 
weed, Sargassum vulgare. The various minute living organ- , 
* isms entangled in the meshes of the Ales must serve as an 
efficient food-supply for the oysters, ‘Che outer surface of 
the living oyster shells was frequently covered with delicate 
Polysoa, which also flourished’ on the internal surface of the 
dead shells in the form of flat or arborescent colonies, , In no 
png instance did I see an oyster shell from the Tuticorin 
bank encrusted with coral; whereas at the Ceylon fishery, 
on the sole occasion on which I had an opportunity of 
examining the oysters brought in from the pearl bank, & 
found tho surface of a large number of the shells, both dead 
and Living, covered, and froquently entirely hidden fram 
view by delicate branching Madrepora or Pocillopora, or the 
more massive Asirwa, Celoria, Tydnophora, Galavea, &o, A 
specimen of Galavea onorusting a single valve of an oyster 
sliell, which I picked up on tho shore and is now in the 
Madras Museum, weighed as much as 6 oz, 15 dwts. 


Several species of Hehinoderm, which have not hitherto 
been recorded from the coast of the Madras Presidency,* 





? Spooimens of Ampheorns beleheri, Gray, woro obtained by My, Giles, 
when dredging from the Marino Survey 88. ‘ Investigator” off Seven Pagodaa 
{Muhfbalipuram, 80 miles south of Madras duing the soason 1887-88, 

2 Ann. Mag., Nat, Hist., Fob. 1889. Y 

3 Tho collection of Algw mado nt Tuticorin has boon sent to the British 
Museum (Nat. History) for identification, 

4 Vido Proe., Zool. Soo., Zond., Tune 19, 1888, 
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were brought up by the divers, and have beon sont to my 
friend Professo: Jeffrey Bell for identification.. Of recorded 
species those which were brought on shore most frequontly 
were the orimson-lake coloured Oreaster Lencki, and tho long- 
armed, usually salmon-coloured Zinekia levigata, and, not 
unirequontly, dense clusters of Autedon palmata wore found 
in crevices hollowed out in coral blooks, from which also, 
‘when broken open, specimens of Ophiuroids (commonly mot 
with their arms turned round the branches of a Gorgonta, 
or in the canal system of sponges), Annelids, Crustaceans, 
and stone-boring Mollusca (Lithodomus, ,Parapholas, Vene- 
supis, &o,) wero obtained, 


“IL—NOTE ON PEARLS FROM 
MYTILUS AND PLACUNA. 


IIL—NOTE ON PEARLS FROM 
MYTILUS AND PRACUNA, 


In addition to the pearl oyster of the Gulf of Mannar, two 
other pearl-producing mollusea (Dytikts smaragdinus and 
Placuna placenta) are to be found. in the Madras Presidency : 
the former in the Sonnapore river in the Ganjam, distriot, 
where they are, or wore till recently, the sourco of a local 
industry; tho latter on salt mud flats and in onnals in 
various parts of the presidency, ey., Pulicat Lake, tho 
Buckingham Canal, Tuticorin, &o. 
As regards the former (If smaragdinus), samples of the 
earls were sent to Government by Mr. R. Davison, when 
oting Collector of Ganjam in 1875, and examined by pearl 
merchants, who xeported that they wore of vory inforior 

uality and of the description termed “ rejactod pete ” by 

e trade, and valued a big discoloured pearl af Rs, 1-8-0 
and the whole sample at Rs. 7. Tho following oxtract is 
taken from o letter to Government by Mz. Davison, who, as 
the regult of a visit to the mussel beds, which was resonted 
by, the natives who were interested in kooping the habitat 
of the mussels seoret, suggested that, if takon in hand and 
properly treated, the pearls might eventually becomo a Lruit. 
ful source of revenud :— 


“Sonnapore is a small fishing villago situatod near tho 
mouth of a river to which it gives its name, and which is about 
12 miles south of Gopaulpore, For some miles up tho xivor 
there are large beds of the ordinary edible oystors, which find a 
ready market at Borhampore and olsowhore. Mixed up with 
the ordinary oysters, and adhering most tonaciously 10 thoir 
beds, are tho bright groen mussels, from which the pearls aro 
produced. 

Thad five canoes, with four divors in each, at work, and the 
place where we wore most successful is situated about tivo 
miles from the mouth of the river and about half a milo beyond 
the custom house. Hach diver brought with him a long bam- 
boo pole, which he drove with all his might into tho oyster 
bed at a depth of from ten to twelve fect of wator according to 
the state of the tide. He then dived to tho botiom, and holding 

i e 


28 


on to, or keeping near the bamboo, broke off as large a mass of 
oyaters as he could conveniently bring to the surface in one 
hand, and. with the other he helped himself up the bamboo, 
Any mussels that were found adhering to the block of oysters 
wore secured, and the oysters were returned to the water, as 
thousands of them have already, from time to time, been ox. 
amined in vain, I was amazed at the dexterity and rapidity 
with which tho divers opened the mussels with knives made fox 
the purpose; ahd the expert manner in which they ran their 
thumbs over the molluscs, detecting in an instant without fail 
the most minute seed pearl not larger than a pin’s head, leavos 
no room for doubting that long practice has made them perfect 
in this particular branch of what has hitherto been to them a 
highly lucrative employment.” . 

The flat, transparent shells of Placuna placenta (window 
shell) are used in China and at the Indo-Portuguese Settle- 
ment Goa as a substitute for window glass; and the small 
sero which the animal produces are exported to India to 

je calcined into chundm, which rich natives chew with their 
well-beloved betel, and are said to be burned in the mouths 
of the dead. So far as I am aware the pearls which might 
be obtained from the masses of Placuna which live in the 
mud flats of Southern India have not b&en utilised os an 
article of commerce. But an extensive Placuna pearl fishory 
has been carried on at Tamblegam lake in Ceylon; and some 
idea of the abundance of the molluso may be gathored from 
the faot that the quantity of shells taken in the three years 
prior to 1868 could not have boon less than eighteen millions, 





FYide Tonnont’s Ceylon, II, 492, 
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II—THE TUTICORIN CHANK 
FISHERY. 


Tre sacred chank or sank is the shell of the gastropod 
molluso Turbineta rapa, of which a full-grown speoimon is 
represented on plate II, and is, like tho pearl oyster and the 
edible trepang eee marmorata) a commercial product 
of the Gulf of Manaar. 


The chank which ono sees suspended on the forchead 
and round the necks of bullocks in Madras is not only usod 
by Hindus for offering libations and as a musical instru~ 
ment in templgs, but is also out into armlets, bracolots, and 
other ornaments, and writing in the sixleonth century 
Garcia says! :-— 

« And this chanco is a ware for the Bengal trado, and formorly 
produced more profit than now... ,..and thevo was formorly 
a custom in Bengal that no virgin in honour and osteom could 
be corrupted uliek it wore by placing bracelots of chanco on 
hor arms; but since the Paténs came in, this ueage has more o1 
less ceased, and so the chanco is rated lower now. 

* The chank appears as a symbol on somo of the coins of 
the Chalukyan and Péndyon empires, and on the modern 
ooinfs of the RAjas of Travancoro. 


The chank fishery is conducted fom Tuticorin, and the 
shells aro found in the vicinity of tho poarl banks, in ebout 
7 to 10 fathoms,? either buried in the sand, lying on tho sea 
bottom, or in sandy crevices between blocks of coral rook. 
The fishery goes on during the north-oast monsoon from 
October to May, and is worked by native divers, who, put- 
ting their foo6 on a stone to which a long ropo is attached, 
are let down to the bottom, carrying a not round tho waist, 
in which they place the chanks as they collect them. The 
shells of the chank are scattered about, and not aggregated 
together in clusters like those of the pearl oyster, so that the 





1 Pade Yule and Burnoll Hobson Jobson, 1886. 
*For a discussion of the chank as an enomy of tho pearl oystor, vide 
My, H. 8. Lhomas’ Report on Penal Fsshorves and Chank Fishos ws, 1884. 
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divers have to move about on the bottom from place to place 
in search of them. The divers usually stay beneath the 
surface from 40 to 50 seconds. The longest dive which I 
have myself witnessed was 54 seconds, and on that occasion 
the diver, on his return to the surface, innocently inquired 
how many minutes he had been under water. A single onse 
is on record gf a native diver being drowned from over~ 
loading his net, so that he was unable to rise to the surface. 
T oan find no record of the death, in recent yours, of a diver 
at the hands of a shark; but dread of sharks still olings to 
the divers, and I read in the Zimes of Ceylon during the 
recent pearl fishery that “ at present there are said to be 160 
boats with their full complement of men, all waiting at 
Kilakarai in readiness to proceed to Dutch Bay, but they 
will not leave until after some festivities which ocour on the 
16th instant, when it is customary for them to pray for 
protection from sharks, &¢,, while engaged in diving.” 

Further Tennent writes | :— 

‘Tho only precaution to which the Ceylon diver devotedly 
resorts is the mystio ceremony of the shark-charmer, whose 
exorcism is an indispensable preliminary to every fishery. This 
power is believed to be hereditary; nov is it supposed that the 
value of his iicantations is at all dependent upon the religious 
faith professed by the operator, for the present head of the 
family happens to be a Roman Catholic. At the time of our 
visit this mysterious functionary was ill and unable to attend ; 
but he sont an accredited substitute, who assured mo thet, 
although he was himself ignorant of the grand and mystic secret, 
the fact of his presence as a representative of the higher 
authority would be recognised and respected by the sharies,’ 

The number of chanks collected in a day varies very 
much according to the number of divers employed and other 
conditions; and the records show that as many as 6,000 
or as few as 400 may be collected. The divers, who are 
furnished with canoes, ropes, and other y aptrne are paid at 
the rate of Rs. 20 per 1,000 shells, At the close of the day’s 
fishery the ohanks are brought on shore, and examined, 
Those which are defective, either. from cracks or irregularities 
of the surface from their having been gnawed by fishes or 
bored by marine worms, are rejected. : 

Tho remainder are tested with a wooden gauge having a 
hole 28 inches in'‘diameter. Those shells which pass through 





\ Sir J. Emerson Tonnont’s Ceylon, 1860, vol. I, pp, 664-6, 
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this hole are discarded as being too small, and returned to 
the sea on the chance tliat the animal may revive and. oon- 
tinue to grow ; those which are too large to pass tlviough the 
hole ave stored in a “ godown,” whore the animal substance 
is got rid of by the process of putrifaction, assisted by flios 
and other insects. In the month of July, the shells are sold 
by auction in one lot to the highost biddor, In 1886 tho 
highest offer was Rs, 96 per 1,000 by a native of Kilakarai, 
which was accepted. 

The following ‘statement shows the number of chank 
shells fished, and the net amount realised from 1876-77 to 
1885-86 :— 











. Ohanks Net amount: 
Yonre, [ ska | realised, 
Ra, A, Ft 
1876-77 “ on ve | 282,787 12,066 4 6 
1877-78 . . >| 860,181 22,004 ¢ 7 
1878-79 . we 388,064 22,260 4 7 
1879-80 ’ . 126,640 6,714 18 2 
1880-81 ser ae ve | 106,277 9,045 8 8 
1881-82 eee 303,600 | 28,450 8 6 
1882-83 te ae te | 247,006 | 99,088 18 7 
1883-84 tec ose ve {| 210,006 | 11,847 1B 
1884-86 on “ . os vane 
1885-86 “ e oe] 882,767 23,970 0 11 


Total..| .. | 1,60,887 11 6 





It woul seom from Simmond’s “ Commoroial Produots 
of tite Sea” that the chank fishory was, in days gone by, 
more lucrative, than it is at presont; for it is thors stated 
that “ frequently 4,000,000 or 5,000,000 of thoso sholls are 
shipped in a year from the Gulf of Manaar. In somo yonrs 
the value of the rough sholls, as imported into Madras and 
Caloutta, reaches a value of £10,000 ov £15,000, ‘ho 
chenk fishery at Coylon at one time employed 600 divors, 

-and yielded ao revenue to tho Island Govornment of £4,000 
per annum for licenses,” 

A right-handed chank Nee one which has ita spiral 
Opening to the right), which was found off the coast of 
Ceylon at Jaffna in 1887, was sold for Rs. 700. Such o- 
chank is said to have beon sometimes priced at a Inkh of 
rupees ; and, writing in 1818, Milburn says! thal a chank 








1 Ortental Commerce, vol. I, p. 367, 
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opening to the right hand is highly valued, and always sells 
for its weight in gold. Further, Baldous, writing towards 
the end 6f the seventeenth century, narrates the legend that 
“ Garroude flew in all haste to Brahma and brought to 
Kistna the chianko or kinkhorn twisted to the right.” 


The curious egg capsules of the chank, of which many 
specimens were brought wp for me by the Tuticorin divers, 
have beon well doscribed by my predecessor, Dr. G. Bidio, 
O.1.E., who says of them!;— : 


‘The spawn of the Turbinella consists of a series of sacs or 
oviforous receptacles (pl. iii, fig. 1), the transverse markings in 
the figure indicating the dimensions of each capsule. In the 
fresh stato the membranous walls of the sacs are pliable, 
although tough and horny; and it will be observed that, during 
the drying process, the spawn has, from the irregular shrinking 
of the two sides, become eurved and twisted so as to have some- 
what the agreed of a horn.,... Infig. 2 aside view 
is given of a separated oapsule, and fig. 8 gives magnified 
sketches of the young shells. The larger oviferous sacs of the 
Turbinella spawn contain from 8 to 10 young shells each, but the 
smaller ones, towards the end of the specimen, are barren. In 
fig. 1 there are 30 fertile sacs, and, say that each of these on 
an average contains 6 germs, we thus have altogether 180 
young shells in the whole of the cells.” 

Tho largest number of young shells which I found ina 
single specimen was 235, of which the average diameter was 
*62 inch. ° 
ne 


1 Madras Journal of Literature and Soience, vol, XXIV, 1879, pp. 208-284, 
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IV.—NOTE ON THE CEYLON PEARL 
FISHERY, 1889, 


1V.—-NOTE ON THE CEYLON PEARL 
FISHERY, 1889. 


On the completion of my investigation of the Tuticorin 
pearl fishery, in accordance with instructions xeceived from 
Government, I proveeded to Osylon to report on the poarl 
fishery which was being carried out at Dutoh Bay. 

It was originally intended that I should trayel up the 
const by 8.8, Active ; but, as she was laden with stores for the 
pearl camp, there was no available space, and I had, unfor- 
tunately, to wait for a passage on the small coasting steamor 
Prince Alfred, which lett Colombo two days later. As wo 
neared Dutch Bay in the early morning, the well known 
odour of decomposing oysters was perceptible some distance 
out at sea, and we watched nine boats at work on tho pearl 
bank. A single haul of the dredgo in the shallow wator of 
the bay brought up a number of small mollusca, worms, and 
a gephyrean, which I had not seen bofore. Arrived at the 
camp I found Mr. Twynham, 0.M.G., Captain Donnan, 
(whose name is connected with a Gulf of Manner spongo 
Avinella donnant), and. othor administrative officers living on 
board 8.8, Serendid which was moored closo to the shore, 
communication with which was maintained by means of a 
gangway. Several deaths from cholera occurred on board 
during the return journoy of the Sercndid to Colombo, and, 
among others Captain Robson, who had acted as Kottu 
Superintendent throughout the fishory, foll a viotim to the 
dread disease. 

The nine boats which had been at work on tho bank wore 
towed into the bay by the Active, roaching the shore opposite 
the kottus before 4 pm. 1 gathered that tho stenmor had 
been of very great service during the fishory; for, with hor 
assistance, not only were the boats enabled to get to and 
from the bank in spite of contrary winds, but tho work of the 
divers, which is very sovere, was considoably lightonod by 
the simple fact that the steamer could bring thom baok at ait 
early hour on days when, without her assistance, they would 
hava been out at sew until late in tho evening and not roady 
to start off for the bank on the following morning. 
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Fortunately I examined the oysters which were brought 
in by the boats; for, as events turned out, it was my only 
opportunity of making an examination. I was at once struck 
with the fact that the shells of the oysters presented an 
entirely different appearance to those of the Tholayixam Par 
(Tuticorin). For, whereas the latter were enveloped in dense 
masses of alga,(sen weeds) and the surface of the shells was 
covered by variously coloured branching and sessile enorusting 
sponges, the surface of the shells of the former which was 
uppermost during life was, in very many cases, covered over 
by stony corals, which formed either encrusting masses or 
branching tufts. Specimens of the shells, with their acoom- 
panying corals, many of which were to be seen lying strewn 
along the sandy shores of the bay, discarded by natives after 
extraction of their contents, have been deposited in the 
Madras Musoum. Further examination of these coral-bear- 
ing shells would be of interest ; for, as the age of the oysters 
can be approximately fixed, a very good idea could he 
obtained, is weighing and by observation of the size of the 
corals on oysters of different ages, as to the rate at which the 
corals grow.' Chemical analyses of the sea water over the 
Oeylon and Tuticorin pearl banks, especially with reference 
to the percentage of lime salts, chould also be carried out. 


As regards my observation that the Tuticorin shells were 
covered with alge while the Ceylon shells were encrusted 
by corals « Ceylon correspondent writes as follows :— 


Brom the fishery of 1887 wo took away specimens, vory 
beautiful to look at, but sevoral of which showod that the un- 
fortunate animals inhabiting tho shells had thoir residences 
converted into thoir tombs by the fatal industry of tho coral 
animals, But our specimens were not obtained from the Moda- 
ragam Par, which was that we saw fished, and tho shells taken 
from which are always covered with red colored algeo, and never 
with corals, We gathered our coral-coyered specimens from the 
mounds of dried shells on the sea-shore, and learned that they 
had been taken in a previous fishery from another bank.” 


The mid-day heat at Dutch Bay was very intense, the 
sand getting so hot that even coolies could not walk on it, 
and the blue-bottle flies were an intolerable nuisance from 
early morn till sun down. ‘The plague of flies at the Ceylon 





1 The rata of growth of corals is fully discussed if Darwin's Sti ucts and 
Drstysbutron of Coral Reafs, 31d ed., 1889. 
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fisheries has ocourred on former occasions, and My. G. Vane, 
who conduated the fisheries from 1855-60, writes as follows: 


“Then come flies, innumerable, of the largest kind; indeed 
flies are constant plaguos, but are worse with a southerly wind, 
everything being covered with a black mass; o glass of wine or 
water must bo drunk as poured out, or it is fillod with flies, but 
southerly winds do not last long, and it seoms gs though provi+ 
dentially arranged that the prevailing winds should aid the 
purposes and needs of a pearl fishery.” 


Early in the morning of the day following my arrival 
at Dutch Bay my suspicion that something was wrong was 
confirmed by the receipt of information that deaths from 
cholera had occurred in camp, and that there was o panio 
among the divers, who had struck work, It was promptly 
decided to abandon the fishery, and permission was given 
for the boats to leave. The divers’ quartors and sale kottus, 
the fences of which had begun to throw out leaves, were, a8 
a matter of precaution, burned down, and by 4 vat. most of 
the poet wore out at soa, many making for the Madras 
const. ; 


The general arrangement of the Dutch Bay camp corre- 
baa in all essential particulars, with the arrangemont o 
the Tuticorin camp. The latter is, in fact, based on what 
I may term the Osylon type. 


The camp is described by © newspaper correspondent in 
the following words !:— 


“ What was only the other day a sandy dosort is now a 
populous and thriving town, with rows of buildings and well- 
planned streets. The two principal strocts run parallel to cach 
other, Each is about a milo long and 120 foot wide. ‘Those 
are again intersected by cross roads at intervals of 200 foot, an 
arrangement which permits of free ventilation, &o, Along the 
centre of each prinvipal sixfeot there is a row of wolls and 
lamps... , That portion of the town desoribod above is situated 
at the south end of Dutch Bay, pnd is dooupied by moychanta, 
boutique-keapers, divers, ef hoo genus omne, ‘Co tho wost of tfis, 
where the buildings aré of a superior order and more apart from 
each othor, we have the custom-house, court-houso, police atation 
with the Union Jack flying gaily in front of it, the Government 
Auditor's quarters, the doctor's buildings, the gonoral hospital, 
out-door dispensary, rest-house, de. On tho spit of sand (a sand 
bank) are built the Government and private Kotius and tho salo 


— 
1 Ceylon Observer, 2nd Mach 1889, 
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‘bungalow. Hore, too, are the headquarters of the police.... 
By the side of this spit of land, and closely moored to it, are the 
Dil, the Antelope, and the Sultan Iskander, which serve as quarters 

_ of the Government Auditor, Caplan Donnan, and their subordinate 
officers. Far away from this site and at the very end of the 
spit can be described some half a dozen yellow fiags, which are 
said to indicate the situation of the quarantine station and the 
hospitals for cholera and small-pox patients ..... Somewhere 
about the commencement of the spit stands a dilapidated Roman 
Qatholic church, soa-eaten and falling into ruins. Father 
Dinoanx, who is temporarily in charge, tells me that his church 
ia in imminent danger of total disappearance owing to encroach- 
monts from the sea like the proverbial building that was built 
on the sands. ‘The cometery which belonged to this church and 
formed part of its grounds has long since been claimed, by the 
sea, and those who were once buried in torva firma now sleep 
beneath the wave.” 


A small guard steamer was employed in ornising about 
the bay during the fishery, so as to prevent the divers, on 
their return from the bank, from arepeina begs of oysters in 
the shallow water, which could afterwards be picked up. This 
form of fraud—and the frauds pero: y pel divers 
are Many—was scarcely possible at Tuticorin, where the 
boats arrived on shore opposite the kottu straight from the 
open sen, 


Good fresh water was obtained from shallow wells dug in 
tho sandy shore, and there was an abundance of water, con- 
densod by the Serendib, in e large tank; but the condensed 
water did not seem to be appreciated by the natives, . 


I had, unfortunately, no opportunity of watching the 
process of counting the oysters in the kottu, or tho manage- 
mont of an auction ona large scale; but, so far as I could 

ather from the counting and sale of the oysters brought in 
fr tho nine boats already referred to, the aystom was the 
same a8 that adopted at Tuticorin. 


Turning now to a comparison of the Tuticorin and Dutoh 
Bay fisheries in the present year, the latter had the advan- 
tagos of — 

i. a large fleot (193) of boats, and a correspondingly 
large staff of divers; 
ii. the presence of an efficient steam-tug throughout the 
shery, by means of which bogh time and labour 
ware saved ; 
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iii, the existence of the oysters in comparatively shallow 
water and near to land. . 
The Tuticorin fishery laboured, on the othor hand, under 
the disadvantages of— 


i, a very small fleet (44) of boats, and small alalt of 
divers, 
ii. the absence of a tug for 2 long time after tho oom- 
menoement of the fishery, 
iii. the existence of the oysters in deeper water, and at 
a groat distance from the shore than at Dutch 


Bay. ‘ 
And there was, if the health of the camp is left out of the 
question, no compensatory advantage at Tuticorin, 
The following table shows the results of the Dutch Bay 
rid from the date of its commencement up to March the 
thi 

















Total 
Number Sold for | Average 
Date, o! ae Govorn- | 1ate per| Revenue, 
boats. | ‘fshed, mont, 1,000. 
ng. ng, 

2nd March ” 89 642,627] 861,086] 28 10,138°87 
4th 4, a 170 | 1,030,342| 686,806 | 22 14,340°80 
6th ef ae. { 1,188,466] 788,970] 28°70 | 29,718-10 
Gth 3, + 191 | 1,848,415 | 806,010 | 2610 | 29,461-47 
qth ,, \ 188 | 1,611,616 | 1,074,410 | 20°00 | 91,488-20 
8th 4, on os 1,367,366 | 904,910} 2006 | 18,14911 
oth | ” oo 100 | 1,482,717] 965,146 | 2106 | 20,083:10 
ih’ ,, as 108 | 1,623,760 | 1,082,600] 20°17 | 21,891:00 
12th yy us 191 | 1,688,430 | 1,126,620 | 16°01 | 10,900+30 
La ” an 190 | 1,609,046 | 1,066,080 } 16:00 | 16,000-465 
re ” os 190 | 1,808,240 | 1,202,160 | 16:44 | 19,760°66 
toe ” ow 187 } 1,026,000 | 1,284,000 | 10:04 | 24,468:00 
7 4 » o att 2,200,688 | 1,478,126 | 21:63 | 91,868:76 
et ” ee 91 | 1,992,847 | 1,828,666 | 10°31 | 26,666-30 
Lite ” . 189 | 2,489,802 | 1,026,685 | 16°06 | 26,066-08 
alet ” . 188 | 1,946,250 | 1,297,600 | 16°00 | 19,462°60 
Bist i 190 | 2,288,908 | 1,402,006 | 19:05 | 29,781°08 
Band 4, ++] « 180 | 2,216,796 | 1,477,160 | 22-65 | 93,320+16 
Bard oe 187 | 2,872,008 | 1,681,836] 18°86 | 20,096-70 
oi e 187 1,826,876 | 16 10,888'18 
a7th ” on on 1,009,070; 17 17,780:12 
” a ” o 1,062,045} 17 18,918:86 





The total quantit; of the Government sharo of oyat 
was, therefore, 24,184,015, and the total sum reaond 4c 
the result of 22 days’ fishing Rs. 4,81,887-52. 
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Comparing these results with those of the Tuticorin 
fishery, the following table shows the results obtained at the 
latter diiring the time of the Dutch Bay fishery, viz, from 
2nd March to 27th March :— 





















Num. | Zot fot Sold for | Rate 
Dato. her gt number post Govorn- er | Mevenne. 
boa oysters, iver, ment, 1,000, 
5 

RS. A,B, Re, A. P, 
and Mmch . 8 6,000 “ on 4,000} 43 0 0 17320 «0 

Ron os ‘ m1 ae : 
Bth 88 | o1500] : 101,000 | 25 6 4] 2,565 0 o 
oth ,, 38 000 . 120,000 | 2618 2] 8,009 0 0 
wth oy 40 { 180,000 a 120,000 | 2424 8{ 2087 0 
ath 5, 41 | 187,838 | “254 80 | 126,000] 26 1°96 | 8,201 0 0 
oth 2 ] 225654} 190} 502] 180,000] 25 6 8} #813 0 0 
Mth jy 44 | 209,007) 692} B04 187,000} 2210 8] 8102 0 O 
lth ,, “ 42 295,121 6 116 | 157,000] 21 0 4 801 0 0 
VR Ah 285,917 | 1,105 700 | 158, 2) 8 2} 3,350 0 Oo 
1th ,, ’ 87 280 ” 09,000 8 B} 2181 0 0 
lth 86 158,005, 100 106,000 | 2010 S| 2191 0 0 
aah ” th 18,800 { 2,000} 2,881; 144,000) 81 2 6) 8,007 0 O 

a a ’ . oe . . 
ith 7 th | 97,150 oo] i. oso | 2010 1) 1,781'0 0 
2th 4, 12 82, . . 65,000 | 2628 4] 1,476 0 0 
Qst 5, . 43 860,672 000 10} 241,000 | 22 2 7} 68h 0 O 
Bind 3, ..f 4h {| 200,079 ( 1452] 4,602) 100,000} 2112 | 4,271 0 0 
244,500 oe on 163,000 | 2! 7] 8, 90 
4,665 | 9,076 | 4,000 4,400 | 80 q 188 6 & 
870,025 ‘O50 on 283,000 | 2410 2] 4,284 0 0 












The totel quantity of the Government share of oysters, 
was, thereforo, 2,398,400, and the total snm renlised during 
tho time under notice Rs, 55,871-6-5, 


A comparison of these two tables is very instruotive and 
brings out very clearly the fact that, whereas at Dutch Bay 
the fishory was carried on without interruption (no fishery 
took place cithor at Dutch Bay or Tuticorin on Sunday the 
8rd, 10th, 17th ond 24th), and, after the frst few days, 
during which time all tho boats had not arrived, or were not 
ready for work, a large and uniform number of boats were 
at work daily and regularly bringing in good loads of 
oysters ; at Tuticorin, on the other hand, not only was there 
no fishery at all on three days (exclusive of Sundaya), but 
on different occasions, oul of the entire fleet of 44 boats, ag 
few os 2, 8, and 12 boats wore at work, with the result that, 
during 6 out of the 22 working days under roview, only 
63,400 aysters, yielding Re. 1,781-6-5, fell to the Govern- 
ment share, z.¢., the total yield of six days was less than that 
which was, with ono exception, the 19th, obtained as the 
result of a single day’s work. 


V.—RAMESVARAM ISLAND. 





GULF OF MANAAR 


V.—-RAMESVARAM ISLAND. 


In January 1887 it was my pees to accompany the 
Scoretary to Governmont, Public Works Dopartment, ond 
the Prosidency Port Officer, on a tour of inspection of light+ 
houses, from Mangalore on the west to Goadlons on the 
east, which como within tho jurisdiction of the Madras 
Government, My knowledgo of tho littoral of tho Madvas 
Presidency was, apart from Madras, at that time confined to 
Rémésvaram Island on which I had spont a fow days in 
1886, andthe West Coast from Cochin to Trivandrum which 
J had visited, with a view to making a collection of the fishes 
of Malabar, soon aftor my arrival in India in 1885, Tho 
tour of light-house inspeotion affordod me an excellent 
opportunity, even though the halts at tho light-house 
aleaa wore, as a rule, very short, of forming a general idea 
as to the zoologioal onpacity of the different paris of the 
const, and deciding, by a visit to the fish bazéra and cursory 
examination of ‘ specimens ’ cast up on shoro, whioh afford, in 
some moasuro, an indox to tho still living and submorgod 
founa of tho neighbouring sea, what parls of the coast 
woro likely 40 afford tho most profiieble fiold for future 
invostigation. 


A. casual non-scientific obsoryor, walking along tho sandy 
surf-bonion boach at Madras, will probably notico nothing to 
attract his attention oxdopt a number of coarso sholls doe 
tined for tho manulaaturo of chundm, an occasional flattened 
jelly-fish, and swift-footod orabs (Ocypoda) whioh, on the 
approach of man, aoampor away, and disappoar, like rabbits, 
wilhin their burrows. But, if the same observer walke alon, 
the shore at Pémban or IIbre Island, Tuticorin, ho cannoi 
holp obsorving thet it is alrewn with broken fragments of 
dond coral, among which branchos of Madrepores avo most 
oonspionous, and sponges brought on shoto by 2 recont. lide, 
or dried up above tide-mark, And, if he trusts ‘himself upon 
ihe slimy corals which aro oxposod at low tido, and turns 
thom ovor so as {6 display thoir under-surface, ho will find 
hidden thoro a wealth of marino animals—orabs, boring 
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anemones, worms, shell-fish, béches-de-mer, and bright. 
coloured encrusting sponges. And the Madras beach may, 
allowing for differences of species, be taken.as fairly represen- 
tative of the coast of the’ Presidency with the exception of 
the coral-fringed shores of the islands which skirt the coast 
of the Gulf of Manaar, which I have visited on several 
occasions in the months of July and August. ‘These months, 
though. warm, proved very favorable, owing to the absence 
of rain, for carrying out investigations, and for the dryin 
of specimens, ¢.9., stuffed fishes, hig sponges, and corals, suc 
as-are not suitable for preservation in alcohol:or other: fluid 
medium. : Even, however, under the most favorable climatic 
conditions, the work of a marine zoologist beneath. a: tropical 
sun is, apart from the personal discomfort caused by. the sun 
and glare on. the water, except in the early,morning and 
towards sunset, attended by many, diffioulties, which, are 
graphically described by Haeckel, who says,' speaking of 
surface-netting witha gauze tow-net :—. . Bare 


‘The wealth of varieties of marine creatures to bé found in 
the Bay of Bolligam was evident even‘on my first. expedition, 
The glass vessels, into which I turned the'floating inhabitants 
of the. ocean out of the gauze net, wore quite. full ina few 
hours. Blegant Medusa, and beautiful Siphonophora were swim 
ming among thousands of little crabs and Salpe ; numbers: of 
Jarveo of mollusca wore rushing about, mingled with Autterin, 
Hyalogd@ and other bape ‘a, while swarms: of the larvae. o! 
‘worms, orustaces, and corals, fell a helpless’ proy to greedy: Sa- 

itia. Almost all the creatures are colourless, and: as porteatly 
‘ansparent as the sea-water in which they carry on theixjhard | 
struggle for existence, which, indeed, onthe Darwinia 4 he! 
ciple of selootion, has given rise to the transparency ‘of those. 
pelagic creatures. But I soon, discovered to ‘my. gilef that, 
within avery short time after being captured, at most half an 
hour and often not more than a quarter, most of the fragile 
oveatures died; their hyaline bodies grew. opaque, azid, even 
before we could reach the land, I perceived the ‘charaotoristic 
odour exhaled by the soft and rapidly decomposing bodies.” *' 


Haeckel’s experience is, unfortunately, not an uncommon 
one, and, while staying at Pa&mban, I frequently had the 
mortification of finding, on“ my. return - from “a: surface- 
netting expedition to my ‘improvised: laboratory :.at, the 
zomindary bungalow; instead: of a crowd of living. creatures, 








<9 a Fists to Cayton, - anal: by Clava Boll, 1883,» 
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an amorphous’ mass composed.of their corpses at the bottom 

_of my collecting gliisses. It is; in fact, essential for the pre- 
servation of many of the gelatinous surface organidms that 
they should, inthis country, in the absence of an apparatus 
by whioh they can be supplied with a constant stream of oool 
water, beat once treated. with the. necessary fixing and 
preservative re-agents ; but. the management of the requi- 
‘ite ‘processes is by no -méans an easy matter in the limited 
space afforded: by a native oands. -The suggestion. made by 
Trecokel: that. the death and decomposition of the delicate 
wanisms might be prevented by. plaving them .in - vessels 
cooled by. ipé is, without doubt, an ‘excellent: one; but un- 
“fortunately, ioe cannot; ‘as a rule, be procured in out-of-the- 
, way places where one most requires it, : : 


Among “the pelagic organisms ‘which Ihave. collected 
_ over, the coral reefs in the Gulf of Manaar may be mentioned 
various “small Afeduse, Beroe, Cydinpe, Bolina (present one 
‘morning’ in such abundance that the net became: instantly 
“filléd:qwith a thick jelly), dense crowds of Oopepod ond. Schizo~ 
. pod tustacoans sometimes rendering the surface of the water 
milky ; Zod; Phyllosoma, and Alima larve ; violet-blue Jan-, 
thine; and Styliola acioula, a pteropod Mollusc, whose dead 
~ glassy shells are very: abundant in ‘deposits from the sea 
ottom, Less frequently met with were young Ocphalopods, 
of which the adults, as well as an Annelid (Nereis) obtain 
by: digging deep: holes in the sand, are extensively uséd as 
hait by the fishermen; Sadpe; ond the ova and young of Ashes, 
‘Flostimg, too, on the surface of the water, and conspicuous 
hy ‘their: bright colouring, were various Siphonophora-—Phy= 
salia (the Portuguese Man-of-war), Veled/a with its «suns 
ike orest; and Porpita with its exquisitely. marked digo. 
inte pelegio animals were obtained by shaking in a 
ater. the marine A/ye which were floating: ovet 
6 zeefs, and of svhich the most conspiouous were 
Fig) axid Padina pavonia (peaoook’s tail); 
organisms, from which the main food-supply o: 
8 18 probably derived, were far more ahindént 
he ithe: Pémban ieef.during my: visit to R&éméss 
varamn' Islaid'in' 1886 than-in 1888.: and thie is-probably to 
be ‘explained: by'the: fact that, in the former year, there was 
but little wind, end’ the water was.so clear that, in :the.early,, 
morning before the gantle day breeze set in, the. individual 
corals could be clearly distinguished‘as I rowed over'the reef} 
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Fre. 1. Sargassum Vulgare. 


whereas in the latter year there was generally a strong sguth- 
west wind blowing, and a rapid ourrent running through the 
Pémban Pass carrying with it sediment in suspension, which 
rendered the water turbid: and, as is known, @ pure and trans- 
parent condition of the water is tho fixst and indispensable 
céndition for the life of many marine creatures, espevially 
those of the-coast, Moreover, the ripple on the.surface pro- 
bably drove the pelagio animals into deeper water, which I did 
not explore in search of them. On calm mornings, when the 
surface has heen teeming with small Meduse, I have seen the 
living orgenisms and their dead gelatinous remains adhoring 
in nab quantities to the surface of living corals with their 
tentacles expanded, which were brought up for me by my 
livers, There hag been a noticeable absence of big jelly- 
fishes ane my Visits to Rémésvaram Island. Only, in fact, 
during the last few days of my stay om the island in 1880 
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did I see a few large Riizostomas (onlled by the natives sori== 
‘nettles), floating over the reef or washed on shore, Phos- 
phorescence, too, I have never seen well marked in the Gulf 
of Menaar, the sight of an dooasional. luminous flash from a 

“-pelagio crustacean being the poor reward of night vigils. 


The island of Rémésvaram, which is visited duxing the 
gourse of. the year by engrmous numbers of Hindu pilgrims 
ta‘ the colebrated temple, is separated from the ‘mainlend by: 
‘thé Pémban Pass, whioh connects: Palk’s Strait’ with the 
north end of the Gulf of Manaar, and is 1,860 yards in width.! 
The depths in the-channel range from 10} to-15 feat at low 
water, but it ahoals up very suddenly on both sides, so that 

teat care is nevessary in navigating vessels through, On 
Hs west side of the pass is the great dam, consisting of 
large. masses of sandstone, all having o more or less flat 
surface, and which formerly were part of a onuseway extend~ 
ing! from Rémésvaram Island aoross to the mainland. : The 
Pam 7 of this causeway arg still visible on the main. road 
from Pémban to the town of Rémésvaram. 


According. to the folk-lore of the Hindus, the so-qalled 
bridge, which, formerly connected Rémésvaram Island with 
“Oeylon, was built by an army of monkeys:when Rama made 
war against Ravana, who had carried off his wife Sita to the 
island of Lanka (Ceylon), and as Mr. Bruce Foote observes 4 


'< 4 Qhe series ‘of large flot blocks of sandstone so strongly 
resemble a aories of gigantic atepping-stonoes, that if ia impos; 
siblo:to wonder at the imagination of ‘the author or (in ana! ony : 
with the Homoric epos) authors of the Ramayana that the rooky 
ridge was really an old causeway of human construotion,” 


+ In-connection with the building of. the reof a story goes 
to the effect: that the common South Indian squirrel (Soiurus 
palmarim) used to help the monkeys by. rolling in Ler 

on thé. shore; so as to collect it'in its thick hairy coat, and: 
then” depositing it between the piled up’ stones, go as to 
cement: them together. At. which services” Rama. wWaa- so |” 








¥ 


1 The following account of thé Pamban Pass is tininly based on Extracts. 
from Hydrographic notica, derived from survey and-xomarks furnished by- 
ie, Martie Chapman, Assistant Superintendent, Marino Survey of India, 


3 Mem, Gol. Surv., Iid., vol. XX, 1983. 
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pleased that he: stroked the squirrel on the back, ‘swhidhi has, 


ever singe, boine the finger marks. “- Se 
“Writing in 1821 concerning Adam's. Bridge, Davy ob+ 
-sorves? that : 7 A cae ates 
No one who looke at a map and notices the jittle, distance 
(about 17 miles) between the nearest point of the island (Ceylon) 
and continent, and how, by the chaig of rocks and sond-banks 
commonly called Adam’s Bridge, they ara still imporfeotly con! 
nected, can entertain much doubt that the connection was'.once 
‘perfect, This inquiry is more curious than,useful... It’ would be 
much more useful to endeayouw' to complete that which nature 
‘has begun, and to make the channel, which is now obstructed 
and dangerous, dear ‘and séfe, and fit for the purposes of coast 
navigation, If, on-examination, sandstone and coral rock 
should be found constituting part of Adam’s Bridge instead of 
primitive rock, one nécessary inference is: that the channel, at 
whatever period formed, was once deeper and more open than it 
is'at present, and another inforence is that, in process of time, 
it will be closed up, and Osylon joined to the continent,” . : 


... Mradition rans. to the effect that, at the time of the 
disruption of Ramésvaram Island from the mainland on the 
one side and Ceylon on the other, the cows became prisoners 
on the island, and being ynable, like the cows at Cape Cod, 

-which sre fod on herring’s heads, to adapt themselves to a fish’ 
diet, took to living on; sea weeds, and have’ become,. by 
degrees, converted into diminutive “metamorphosed cows,” 
which may still be seen grazing on the shore. This story is 
based on the faot that portions of the skulls of: cats and dogs,’ 

‘including.’ the. articulated temporal, parietal, and gotta 
Bones, whicli are sometimes picked up onthe beach, beara 
rude resemblance. to the skull of a sow, the- horns being 
represented by tho zygoma, : “pee 


WhenI was staying at Pamban'’ in 1888, a bucket 
dredger was-at work in the Pass, and from the mud brought 
up by it, I obtained many. small Orustaces, Eohinoderms 
(chiefly, Laganun depressum and Fibularta volea), Mollusca (of 
which Zeda mauritiana was. one of the most’ abundant) 
including: great. quantities of the little Avicula vewilhun, 
which: was formerly mistaken for the young ‘of the ‘pearl 
oyster, a single Gophyroan (Sipunoulus sp.), Branchiostoma 











a Tyavole on Ceylon, 


Amphioaus), and many fragmenta of « small Fungia, which 
“must be very plentiful, but.of which no perfect specimen: was 
obtained, oe ce va : 


' Southward: of the Pémban. Pass are threo islands, Pulli, 
Pullivaueel, and Ooorisuddy, completely encircled by an 
irregular coral reef, the whole forming a natural breakwator 
protecting the pass and the channels leading to it fromthe 
Vidlenos. of the south-west winds, Thea space between the 
notthern edge of this reef and the pass forms a fine sholtered 
canohorage for vessels of light draft in all weathers, ‘The 
despest: water between the above ‘islands and the Pass is 
iminediately south of Ooorisuddy, and is called the basin, over 
whioh there’ is an avamege depth of 18 feet, but in ‘one 
spot there is.a depth of 21 feet, ‘This basin is, however, very 
narrow, being simply a hole scoured out hy the avtion of the 
water in rushing through the pass: ond, consequently, is of 
‘little value to ships, as it hasthé pass to:the northward of it 
with ‘only 10 foot, and the sand-bank. channel to the south. 
‘ward with only 94'feot af low water. : ; 


The tides aro very irregular at-Pémban, the rise and fall 
being much affected by the winds, ‘Lhe average springs rise 
‘3 feot; but, during neaps; somotimes for 48 hours, there: is 
frequently only a rise and fall. of: 1. or 2. inches.’ The 
‘ourrents are generally influenced by, and strong in. propor 
tion to.the force of the wind. Uhrough the Paémban Pass 
the current frequently attains to.a velocity of from 6 to. ¢ 
knots. an-hour, rendering it at times diffieuls oven’ to take 
fyll-powered, steamers through. During the north-east mone 
soon the ourrent sets to the north through the pass, ‘The only 
months in’ which o real tidal ourrent is noticoable are March, 
April, and Ootober, whon it gonerally sets six hours each 
WAY. * . : he aadee 
<“No geoords of the temperature: of the water over-the reot 
are extant, and, asimy visits have always been atthe same. 
season, extending over oaly a few weeks ‘of tho yen, the 
temperature observations which I have made are. praatioally 
of/.no;value, . The. following tablo,. however; slows. the 
maximum and minimum and monthly range, recorded st.the 
Pémban Marine office in. the shade at 10:A.m.and’4 ‘rim, 
during the twelve months from April 1st, 1888; t¢ March 81at, 
1889, The range of temperature during that period will be 


soon to be from 76° to 92", 4.0, 16°:—" 
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— Min, Max. Range 
ad — 

Apuil 1888. ve " gle 92° 11° 
May Wye Ueda , ‘woe? J tsa» Cae 76° 91° 12° 
June " ae or a os ge 88° ra 
July yoo oo es te Bde 89" 6 
August yy a “ oo oe 84° 88° 4 
Roptember,, a ” 84° aoe 6° 
Ootober ,, Me ae Pe oy 78° 89° wwe 
November ,, ve ee ” o 78° 80° ue 
Deseambar ,, 16 ie ar ve 17 86° 9° 
Janumy 1889 4 ” is 76° Be 5° 
February ,, «+ on on o 80° 88° Be 
March » a eo an “ 82° 92° 10° 











The town of Pémban is situated on the western extremity 
of the island, and lies to the west and south-wost of the light- 
house, built on the top of a sand-hill, at the foot of which is 
a good example of sand-rock, i.c., 2 mass of fine sand, which 
has become compacted by the action of wind and spray, so as 
to form a stratified friable rook exposed amid the surrounding 
loose blown sand, ‘With the exception of the Port officer's 
house and a few others, the houses consist principally of huts 
made of cajan leaves. The native population is mainly 
mado up of boatmen and fishermen, some of whom find 
employment in carrying coolies over to Ceylon, and others 
in forrying the uilgeims from the mainland to the island, 
There are also a largo numbor of coolies, who are engaged. 
in howling vessela through the Pass when the wind is 
adverse, 

Pémban boasts of a ruined fort built by the Dutch 
during the Dutch ocoupation of the island, over which I was 
takon by a native guide, who pointed out as objects of interest 
some stone cannon-balls, battered drédge-buckets of modern 
contruction, and some barrels of fuse lying mouldering from 
age in what he termod a conjee (rico) house, a demp, ill- 
ventilated building, whorein, at some period at which the 
Public Works Departmont was engaged on works in the 
island, the recalcitrant sapper used to be placed in confine~ 
mént on 4 sedative conjee and water diot, 

As regards the food-supply at Pémban, beef and mutton 
are not easily proourable, goat, ea tLe and emaoiated, 
being the principal animal supplicd. Fowls ond native 
vegetables oan always bo obtained in the*bazéy, The local 
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ges possess 4 peouliar flavour which is attributed tg the fact 
that the fowls feed partly on fish, affording an example of 
polyphagy, which reminds ono of the observation of John 
Hunter, that a species of Gull (Larus tridactylus) which, 
though commonly feeding on fish, and having its stomach 
adapted to flesh diet, oan also live on grain. Auother species 
of Gull (Larus argentatus) is said to live in tho Shetland 
Islands on grain in the summor and on fish in the winter, 


The fish supply at Pamban is very plentiful, and a visit 
to the ill-smelling fish bazdr always showed an abundance 
of fish, unappetising Cephalopods, and Crustacea (Neptunus 
pelagious, Scylla serrata, §c.) for sale, During my visit in 
(1889 the following food-fishes were obtained either by means 
of a drag-net or from the bazér' :-— 


ELASMOBRANOOII (Sharks and raya). 


Oarcharias. sp. juy. | Trygon uarnale, . 
Myliobatis niouhofii. 


Zygeona malleus. 
TELEOSTEI (Bony fishes). 
Lates calcarifer. Teuthis oramin. 
Lutianus rivulatus, Caranx speciosus. 
Lutianus roseus, Caranx ire. 
Thorapon theraps. Rguula edentula. 
berate Buel apoiger 
0 + BPs ugil spoigleri, 
Gorres oyona. Crtamlenan macrolepidotua. 
ee punctate, Pca ert 
outophagus argus. auride tumbil, 
Le eaten eros haa . renee as xanthoptorus. 
peneus indicus, wpea, sp. 
Loethrinus nebulosus. | Pellona loschenhaulti. 


My head-quarters on the island have been mainly fixed 
at the zomindar’s bungalow, situaled on the top of a sand» 
hill near the Pémban light-house, which, were it more easy 
of access from Madras, would make an oxcollent marine 
biological station. But I have occasionally pitched‘my samp 
at 2 muntapum on the shore at Rémésvaram, olose to the 
spot where the pilgrims go through certain mysterious, cere-- 
monies und ablutions. , 








1 ‘Tho technical names given ftre those used in Day's Fishos of India. 
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The verandah of the zemindar’s bungalow affords a good. 
spot for, the study of the common animals and birds of the 
island. The former consist mainly of ill-conditioned Pde 
dogs; goats trying to extract the requisite amount of food« 
stuffs for the maintenance of life from dried palmyra leaves 
and spiny Acacia plunifrons, the spines of which serve as no 
protection against the attacks of these hard-mouthed herbi. 
Yorous mammajs; and donkeys suffering from motor paresis 
of their hind limbs, The shrill weised palm squirrel and 
muek-rat infested the bungalow, and a friendly mungooa 
made repeated visits when I was at brenkfast, Of birds, the 
splendid but shameless crow? made continual raids on my 
specimens drying in the sun; and parakeets screaming in a 
neighbduring Bo tree, ond screech-owls making night hideous 
with theix domestio quarrels proved a constant source of 
irritation, 

During my stay on the island in 1886 the following 
birds were shot by my shikaree?;— : 


17, Tinnunculus alaudarius. Kestrel, 

23. Micronisus badius. Shikra. 

76. Athene brama, Spotted owlet. 

117. Merops viridis, Indian beo-eater. 

149, Paleoornis rosa, Rose-headed parakeet. 

180, Brachypternus aurantius. olden backed wood. 

pooker, 

197, Xantholema indica, Orimson-broasted barbot. 
205. Hierocoogyx varius. Common hawk ouckoo, 
212. Qocoystes melanoleucos, Piedorosted euckoo, 
217, Oontropus ruflpennis. Common coucal. 
255. Upupa nigripennis. Indian hoopoo, 
257, Lanius erythronotus. Rufous-hacked shrike, 
260, Lanius hardwiokii, Bay-backed shrike, 
278, Diorurus macrocerous, Oommon drongo shrike, 
438, Malacocixous griseus, White-headed babblor. 
462. Ixos Inteolus. White-browed bush bulbul. 
462. Pyononotus hemorhous. Madras bulbul. 
467. Lora zeylonica, Blaok-hearled green bulbul, 
476. Copsychus saulayis. Magpio robin, 
660. Corvus culminatug, Indian corby. 
863. Corvus splondens. Indian crow, 
884, Aoridotheres tristis. Common myna. 





| Copous aploniens, vel, inpitdious. 
2 The technical names given corrospond, ad do the numbors, to those 
sa in Jardon’s Birds of India. 
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687, Temenuchus pagodarum. Dlack-hended myx. 
795. Turtur suratensis, Spotted dove. > 
884, Tringa minuta, ' Little stint. 

944 Phoonicopterus rosous. Mamingo. 

980, Xema brunnicephala. Brown-headed gull. 
986, Sterna seena. Large river tern, 


On the sandy shore of Shingle Island, one of tho islands 
which intervenes between Rémésvaram Island and the main- 
land, which is oyergrown with long grass reaching in some 
places to a height of 6 feet, my friend Mr, J. R. Teuderas 
saw, in early June, hundreds of a doubtful species of Tern (?) 
and a fow of the large river Torn (Sterna seena). Of these 

Abe latter laid a single egg in a tunnel excavated among the 
* matted roots of the grass, and artfully concenled from view. 
The former laid a single egg in a hole scooped out in the 
sand near the water’s edge, where the grass was either very 
short or absent; and tho egga were easily missed owing to 
the resemblanco between their colour and that of the sand, 
which affords an example of the adaptation of the colouring 
of oggs to their natural surroundings for the purpose of con- 
cealment, according to the principle of protective colouration. 
In July 1888 the shores of Rscrende: sland! were in posses- 
sion of an army of occupation of flamingoos, which werd, 
no doubt, foeding on worms and burrowing orabs. 


The inseot would, apart from the irropressible ants and 
mosquitoes, is only poorly reprosonted on Ré&mésvaram 
Island, and of Lepidoptera the most conspicuous was Papilio 
egeraten hector, flying swift-winged along the shore or 

‘ar out at sea. Tho following Lepidoptera were captured in 
July 1889 :—~- 


Myoalesis mineus, Zinn, | Oatopailia catilla, Cramer. 
Melanitia leda, Linn, Terias hecabe, Linn, 
Taruous plinius, Zubr, Papilio heotor, Linn. 
Catochrysops strabo, Zubr.) Papilio erithonius, Cramer. 
Ontopsilia crocale, Cramer, ay 





1 Tho following botanical specimens were collected by me on Ooori- 
auddy Island :—Dodonea viscosa, Eugenia sambolana, Pemphis acidula, Olden- 
fandia umbellata (Indian madder or shay root}, Vernonia cinerea, Launoa 
pinnatifida, Salvadora persioa, Enicostema tittorale, Ipomea biloba (Goat's foot), 
Ulerodendron inerme, Bosrhaavia diffusa (spreading hog weed), Arta 
pavanica, Suada monoiga, Euphorbia corrigioloides, Ewohordia thymifolia, 
Phyltanthus polyphylius, Pandanus odoratissimua (govew-pino), and Cynodon 
dactylon (htriatleo grass). 


56 


_  Thoagh I came across none “myself, I was ‘shown 

bottle containing a collection of scorpions, which ‘had been 

caught at Pamban; and the pig spider (Ifygale), which is” 
acoused of causing the death of sheep and goata by poisoning 

them on‘the muzzle, has been captured by Mr, Henderson 
in. the zemindar’s bungalow. food ae 


- Commencing near the zemindar’s bungalow and extend- 
ing for some distance along the. north coast of the island, : 
is a fossil coral reef, which I cannot.do hotter than describe 
in Mr, Bruce Foote’s words? : ; : aes 


» “The upraised reef,” ho says, “is a striking foature of 
the north coast of Rémésvaram Island, aud is worthy of much 
loser study than the time at my disposal. enabled mo fo bestows 
upon it. “Lt shows best slong the beach beginning’ « couple ° 
of hundred yards: west of the zemindar’s bungalow, whore it 
forms a little regular. scarp about a yard. or 4 feat high, 
against the xoof of which the waves break in: rough weather, 
Gf its tru coral vee origin there can be no dowbt, as in many 
places the main mass of tha rock: consists, of great globular 
maandroid’ corals, or of huge cups of a ‘species. of porites. 
which, beyond being bleached by woathor action, are. yay 
élightly altered, and atill romain in the position in which they 
originally grew. ' Tho base of tho.reef ie nat exposed, as fur ag 
T could ‘asportain, not haying been sufficiontly upraised along 
the beach;.but- in a well-aeotion a little to the south of the 
Gandheména Parvatiam Chativam: the thickness of, the ‘odral 
reef expasad above the surface of the wator is-eb least 10 feat, 
and probably much more, : The great swampy flat forming the 
northern lobe, a8 if were, of Ramésyaram Island, consists, I 
Deliove,. entirely. of ‘this upraised zoef hidden only by a thin 
ooating of alluvium, or the water of the brackish lagoons whiolh. 
cover the. major part. of the surface, bit do not form.a con- 
tinuous sheot of water as shown in the map. a 


Loame across masses of. coral protruding atintorvala through 
the alluvitum in-the very centre of the flats north-westward of 
the great-sand-hill crowned by the chattram just named, . The 
vaisod roof is yery woll soon fo the north-castward of Rémés- 
vyatam town, where it forms a miniature cliff from 3 to'4 or 

ossibly 6 feet high, and cobtinuing along the: coast. after the 
Tistar: burns and trends to north-west. Time did not admit of 
my. agiually. jollowtng it up to. Posausge Moondol Point, but. 
L-went to within a milo of the point, and could see no change of’ 
ohaxacter of ‘the “ogast ‘line on examination. through -s strong: 
¥ Bem. Geol. Surv., lud., vol. XX, 83800 5 








paeeeneae 








Reet: at Pampa. 
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fiold-ginss. The raised reef shows strongly also njong tho 
wostorn side of tho flat northwards of Aviangundu. ‘he south 
side of the reot is, along the north coast, complotely covered up 
by tho great sproads of blown sands which ocoupy the greater 
part of tho surfaco of tho island. On the east sido of the island 
the roof does not extend close up to the groat temple, but sto 
short abruptly about 800 yards to the north-east, and d Tot 
ro-appear on the coast of the bay south of the temple. South of 
Pémban town also there were no signs of any upraised coral, 
nor could I see any indication eastward along the south coast, 
ag fnx as tho oye could reach from Coondacaul Moondel Point, 
while the great south-sast spit terminating at the point called 
Thunnusoody ia covered by a double ridge of great blown sand- 
hills. An important series of trial sinkings made by the Port 
officer at Pimban right across the island, from north to south, 
about 2 miles east of the town, in order to test the feasibility of 
the proposes ship canal, did not reyeal any southorly extension 
of the raisod roof, Tho probability is that it forms a more 
narrow strip along the beach from Pémban to Ariangundu, but 
widons out thonce to the north-eastward to form the northern 
lobe of the island. 


“ Parts of the reef lying betweon collections (colonies as it 
wore) of the groat globular or cup-shaped coral masses form a 
coarse sandstone made up of broken coral, shells, and sand 
(mostly silicious) a typical coral sandstone. 


“At tho Pémban ond of tho raised roof it shows a slight 
northerly dip, and masses of doad coral, apparontly 7m situ, 
votrude through tho sand bolow high-water mark. Reofs of 
iving coral fringo tho present coast, but these I was unablo to 
oxamine, so cannot sty whethor tho corals now growing there 
ove spocifivally allied to thoss which formod tho reof now 
upraised, but all the mollusca and crustacoa I found occurring 
fossil in tho latter bolong to spocies now living in tho surround- 
ing son,” 


Mr. Bruce Moote writes further :— 


“Tt is quite ovidont from the ocourronce of the old coral 
roof on Rémésvaram Island that the lattor must have been 
upraisod several foot within a comparativoly recont poriod, but 
unfortunatoly thero are no data by which to caloulato the exrot 
amount of the uphonval. ‘Tho upheaval which affoolod Réinés- 
varam Island doubtless affeotod tho adjoining mainland, and, 
‘by upraising the coast, oxposod tho sandstones, which haye boon 
dosoribod above as forming a low wall-like olif bordering tho 
boach as if by a bailt quay.” 


a 
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A gaod example of a sandstone quay wall is to be soon 
on tho rgainland between the great dam and Muntapum.' 


Ina letter to me Dr, Johannes Walthor, of the University 
of Jena, who made a short visit to Ramésvaram Island early 


in 1889, writes concerning the fossil reef :— 

nen fossile riff beginnt direst unter dem bungalow, und 

Tdsst sich um dio ganze norditiste bis nach Ramesvaram verfol- 
gon. sist wundervoll, Porites 4m. dick, und viele andere 
formen. Boi Ramosvaram ist ein sehr schtnes fossiles Litho- 
thamnium lager, und interessante metamorphosen des subfos- 
silen riffes.”” 

Possessing only very scanty geological knowledge, I am 
unable to deal satisfaoterily witle the fossil reef, which will, 
I trust, reosive full justice from Dr. Walther? Oommenc-* 
ing, as already stated, near the zemindar’s bungalow it 
forms a wall exposed to 2 hoight of 8 or 4 foot above tho 
sandy shore in which it is imbedded, and extending, almost 
without interruption, for a distance of a quarter of a mile, 
after which it becomes covered over with lonso sand, and is 
exposed only at intervals. Tho main mass of this wall, as 
also of the big detached coral blocks which intervene between 
it and the sea, and are washed by high tides, is built up of 
enormous blooks of Porites, one of which, isolated from 
neighbouring blooks, has a diameter of 12 feet. That these 
blooks are imbedded as thoy grew is shown not only by 
their reef-like appearance, but also by their upright position, 
the vertical columns of many of the blocks rant testimony 
to tho fact that thoy have not boon cast wW A tho wayos ab 
random, like the hig coral fragmonts eel axe exposed 
at low tide, and lio irregularly in all possible unnatural 
positions. ‘The oalices on the surface of the fossil corals are 





! North of Kflakarai, n town on tho const southwost of Rémésvaram 
Islarid,  vory porfoot wall of sandstone oxtonds for some distance along the 
shore, in tho loose sand covoring which many coppor coins—Roman, Chola, 
Pandyan, Dutch, Indo-Fyench, &e.—have beon 1ocontly found; and a 
theory has heen startod that this’spot is tho sito of un old Pandyan city, 
Tho area which intorvonas botwoon the fringing coral reef and the aloping 
aboro at Kilakarai, and ia uncovored by wator at low Udo, is covored by an 
oxtonsivu greon carpot formed by a dense growth of Zoanthi agglutinated 
togathor by damp sand, among which small isolated Madropores live, though 
potiodically oxposod to tho hont of tho atu, Opposite the town of Kflakarai 
thore is a wide gap in the reef, through which small sailing ‘boata can pass 
te tho shallow harbour within tho roof, on which tho force of tho waves is 

rokon . 

? Vide a Report by Dr. Walthor in the Porhandleggen der Gesollechast fur 

Erdkunie wu Berlin, 1889, No. 7, - “ 
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either porfestly distinct over largo areas, so as to render 
their identity cortain, or, especially in the case of the blocks 
which are still exposed to wave action, worn away,*or con- 
cealed by a crystalline incrustation. Imbedded in cavities 
in the Porites, once hored and oacupiod by the living molluse 
animal, are immense numbers of the shells of the lithodomexd 
Venerupis macrophylla, which abounds on tho living reef at 
the present day. The Porites are frequently oapped by 
Astreans, which are also found firmly fixed to their lateral 
aspect, Less commonly they are incrusted with Akeandrinas 
(Ceelovia), which, like the Astreans, also form solid isolated 
blooks, but of far smaller size than the Porites. ‘Che blooks 
are, for the most part, covered on their upper surface by a 
erust of thick compact laminated sand-rook, imbedded within 
which are the shells of mollusca—Cardiun, Arca, Turbo, 
Oorithiun, Spondylus, &o. I haye also found several cara. 

aces of fossil crustacea, whose species I am unablo to 
identify, At the commencement of the reef, t.c,, ob the ond 
nearest to the bungalow, the sand-rock is arranged in a 
succession of layers with a dip seawards, and forms an 
inorusting layer about 8 inches thick, A. little further on 
the reef has a terraced appearance, an upper,terrace boing 
formed by sand-rock horizontally stratified, exposod to a 
height of 18 inchos, and sipported by underlying Porites, 
Astrea, Caloria, and Turbinaria; and a lower terrace formed 
by ao flat-topped mass of Porites, about 9 yards in length, 
covered with loose sand. Not the least interesting featuro 
of the coral wall is the presence of a bank of Madrepores, 
extonding over a length of 8 yards nt «higher level than 
the Poyites, and evidontly still placed as thoy originally 
grow, their radiating branches spreading outwards from tho 
base, and forming abroad flat surface, which affords support, 
to a thick superjacont layer of consolidated sand-rock. The 
maximum height of the Madrepores above the loose shore 
‘ gand is 18 inches, and they clearly form a portion of a bank, 
such as may be seen spreading over considerable arcas on* 
the living reef on a calm day. 


As one looks out to sea from the Pémban beach at low 
water on a breezy day, three distinct zones can be clearly 
distinguished, viz. :—(1) commencing about three-quarters 
of a mile from the shore, and extending to the horizon, clear 
blue water separated by a sharp line of demarcation from 
(2) a zone discoloured by sediment in suspension carried by 
the current through the Pamban Pass. This zone, in which 
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tho living corals flourish in spite of. the current, sometimes 
running at the rate of 7 to 8 knots per hour, to which thoy aro 
exposed, terminatos at the sharply defined land face of the 
reef, the corals of which, constantly bathed by water and 
never exposed above tho surface, act as a natural broakwater 
‘which breaks the force of the waves, so that, at high tide, the 
shallow water between the xeof and the shoro is smooth. 
The land faco of the reef is made up almost entirely of 
Madrepores, amid a perfect forest of arborescent sea weeds 
and fleshy Adeyonians which, as one rows over tho reef on a 
bright still mer L, can be easily recognised as large snow- 
white patches, Other genora—Porites, Cwloria, Turdinaria, 
&o,, oocur in deeper water, (8) There is a zone, about 40 
yards in breadth, between the reef and the shore, which is 
covered by water at high tide, but completely exposed at low 
tide, and made up of dead coral blocks, fragments, and débris, 
among which branches of worn Madrepores axe most conspi- 
cudus, broken off or rolled along from the reef, and covored 
with low-growing clumps of brown and greon soa weeds, and 
ericlosing shallow pools in which “ coral fishes” of brilliant 
hue may be soen, and colonies of Cenithia leaving in their 
wake © characteristic track, Many of the larger coral blocks 
are extensively worn by the prooess of solution; or eroded by 
rboving mollusoa and other animals. Among the orevioes 
of the oroded corals various orustacoa (Gonoduotylus, Pihun« 
nus, &0,), find a home; and crawling on their surface, which 
is frequently coverod by ereot or scssile enorusting sponges, 
or hidden beneath them, Annolids (Amphinome, Nereis, &.), 
and bright-colored Planarians may be found, 


From the Pdmban beach the soa bottom slopes very 
gradually to a be of 20 to 26 feet nt a distance of threo- 
marlors of a mile from the shore. Between the Kathoo 
allimooni Reef, marked on tho survoy chart as being “ par- 
tially dry at low water spring tidos,” ond the spit of 
mainland which terminates at Point Rémen a boat passage 
has been carved out by natural processes. North of Ramés- 
varam Island tho liying coral reef furmation is statod by the 





1 In tho recontly issued third odition of Darwin's Structure and Distri» 
bution of Coral Reefs, the rc0fs of the Madras Const, of tho Gulf of Mannar 
and tha northern part of Coylon aro not indicated on the map showing 
tho distribution of coral 1cofs becnuso as Profosser Bonny say's (p. 247) 3— 
“ho soa off tho northern part of Ceylon is oxcocding) hallow, and, 
therofote, T have not coloured tho reofs which pawtially fe nge portions of 
fue sions aud the adjoining istets, as woll as tha Indian promontory of 

‘adura 


61 


local fishermen, in answer to independent orci Mr 
Bruce Foote and myself, to extend only as far og Pilla: 
Mudum, 7 milos south-east of the Vigai river, whioh, ‘thoug’ 
casily orossed on foot in the dry season, is in high flood 
during the monsoon, and, for about a fortnight in the year, 
impassable even on a raft. . 


Pilod up over a limited area at the base of tho fossil 
reof wore masses and fragments of pumice! enorusted with 
Polysoa, Chama, tubes of tubicolous worms, Balant, young 
ponrl oysters, &o,, and dislodged in the first instance, in all 
probability, from the ‘voloano of Krakatoa during the great 
eruption of 1888, a curious result of which has beon that, in 
the district of Charingin, which was depopulated by the tidal 
wave during the outburst,-tigers have inoreased so enor- 
mously in number that the Government reward for killing 
them has beon fixed at 200 guilders each. 


‘Washed on shore by the waves, protecting the upper 
surface of the dead oprals, or brought up for me from the 
sea bottom by my divers, wore nodular calcareous Alga, 
which, ftom microscopical examination, I find to be identical 
with those whioh wore dredged off the town of Negombo 
in Coylon by Captain Cowne Warren, and reported on by 
Mr. EL, J. Cartor.2 “ Tho specimens,” says that authority, 
consist of calcareous nodules of different sizes, which may 
be said to originate, in the first instance, in the agglutination 
of a little sea bottom by ‘some organism into e transportable 
mass which, inoreasing after the same mannor as it is our~ 
yented about, may finally altain almost unlimited dimen- 
sions. They are, therefore, compounded of all sorts of 
invertebrate animals, whoso embryoes, swimming about in 
ovory diroction, find them, although still freo and detached, 
of sufflctont woight and solidity to offer 1 convenient position 
for development, and hence ‘the numbor of species in and 
about thom . . . . Perhaps no family of organisms 
has entered into their composition or increased their solidity 
moro than calcareous Alges (Me/olesice) which, in successively 
laminated or nulliporoid growths, have rendered these 





1 The fragmonts of pumico thrown up into the acean during far dis- 
{ant sub-maring eruptions, or washod down fiom volcanio lands, aro at all 
timos to be found flonting about tho surface of the sea, and there being caat 
upon the nowly for islot produca by their disintogration the ola: oy 
matoriala for tho forgiation of a soil, the red omth of coral islands: 
Moray, Royal Institulion, March 16, 1888, 

1 Ann. Mag. Nat, Hiat., June 1880, 
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nodules,almost solid throughout, or covered with short, thick, 
nulliporiform processes . . . . . » Noxt to the part 
Which the AMelohesie have taken in their formation may be 
montioned the sessile Forawinivera, and these havo, in turn, 
beon overgrown, in many instances, by Po/ysoa.” 

* Specimens have been picked up on shore both by Mx, 
Bruce Foote and myself of 2 owious body, the nature of 
which has given riso to some discussion, and is still sub 
judice. One of them was exhibited at the Linnean Sovicty, 
and Dr, Anderson and My. Dendy wore inclined to regard it 
as, possibly, the consolidated roe of a fish ; whereas Professor 
Charles Stewart was of opinion that it was a vegetable 
structure, his opinion being based on the examination of 
microscopical preparations which he demonstrated to me 
when I was recently in Murope. ; : 

Among other specimens collected on the P&émban beach 
I may montion the complex tubular skeletons of tho Cha- 
topod JAvograna, and large blocks of drift wood bored by tho 
mollusea Zeredo and Parapholas, of which the latter has 
recently destroyed the bottom of the local port gig. 

Tho Indian fin-whale (Balenoptera indict) has been 
known to accompany vessels in the Gulf of Manaar, and I 
have seen ono close to a steamer in which I was rounding 
Oape Comoiin. It is related that, somo years ago, tho 
sohoonor Abdu? Rdman, which was at anchor close to 
Pa&mban, was suddonly released from hor moorings, sud 
towed out to sen to a distance of soveral milos by some invi- 
sible agent. A Sow days afterwards the oarcase of a whale 
was cast on shore, and the theory was thal this whale was 
tho onuso of tho involuntary oruise, it having beon tomptod 
out of curiosity to examine the ship, in whose grapnol it is 
supposed to have beon caught, and 1o havo taken the steamer 
in tow until it liberated itself, 

The phytophagous Sirenian alicore dugong (the dugon 
which ieodd Po 8 found in tho salt water Aten of eat 
Malabar, fooding on the vegetable matter about the rooks and 
basking and sleoping in the morning sun, is according to 
Emerson Tonnent* attracted in numbers to the inlet from the 
Bay of Calpontyn on the west coast of Ooylon to Adam’s 
Bridge by the still water and the abundance of marine algeo 
in this part of the Gulf of Manaar. Itis of an extromely 


~° 
1 Jordon, Mammals of India. 2 Geyton, vol. II, 1860, 
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shy disposition, and I have never seen it myself, titongh I 
have heard of dead oarcases being thrown up on the Rémban 
beach, or living specimens boing caught in the fishing nets, 
One was, in fact, caught, togethor with a young one, the day 
before my arrival at Pamban in 1889, and promptly sold for, 
food, as it is considered a great delicacy. Thoro is a tradi- 
tion among the natives that a box of money was found in the 
stomach of a dugong which was out up in the Pamban bazdr 
some years ago; and an official is now always invited to be 
present at the examination of the stomach contents, so that 
the possessors of the carcass may not be punished under the 
Treasure Trove Act for concealing treasure, But the stomach 
contents invariably prove to be green sea-weed. The fat of 
-the dugong is believed to be efficacious in the treatment of 
dysentery, and is administered in the form of sweetmeats, 
or used instead of yhee in the preparation of food. The 
skeleton of a female dugong in the Madras Museum shows, 
encased in the upper jaw, the funotionless teoth, the blunt 
points of which'are, during life, covered by a fleshy lip form- 
ing asnout. The fomale is desoribed by Tennent (op. cit.) 
when suckling her young, as holding it to her breast with one 
flipper, while swimming with the other, holding the hoads 
of Toth above water, and, when disturbed, suddenly diving 
and displaying her fih-like tail, 

The edible turtle (Chelone mydas) which I have seen 
carrying the oirrhiped Chelonobia testudinaria! and tho poarl 
oyster altached by its byssus to the onrapnce, is very abun- 
dantin the shallow water near the sandy shores of the islands 
in the\vioinity of R4mésvaram, on which the fomalo lays her 
eggs. 4 A large specimen, whose skeleton has been preserved, 
‘was purchased for bight ennas on the understanding that tho 
vendor should have the flesh as a perquisite, The process of 
removal of the edible portions fat, flesh, and viscera was not 
a pleasant operation to witness, Tho victim was placed on 
ita back, and secured by ropes which did not prevent demon- 
atrative flapping of its fins during the operation, skilfully 
periormed with a carving knife, of removal of the bresst- 
plate so as to display the internal orgens, which were re- 
moved together with their investing fat; the pulsations of 
the heart, which was removed last of all, the snapping of 





1 Thave also seon parasitic pedunculated clivhipeds atlached to tho skin 
ofa sej-snake (Hytrophis), the gills, of Vepiunus xelagicta, and the antenna 
of Palinurus dasypus. 
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the jawa, the plaintive expression of the eyes, and general 
indications of discomfort forming a ghastly spectacle not 
easily to be forgotten. The flesh of the edible turtle is 
described by Tennent as heing sold piecemeal in the market 
«place at Jaffna while the animal is still alive, each customer 

eing served with any part selected which is out off and sold 
by hha ic and Darwin, referring to the gigantic tortoise 
of the Galapagos Archipelago, says that, when « tortoise is 
caught, a slit is made in the skin near the tail, so as to see 
whether the fat undor the dorsal plate is thick, If it is not, 
the animal is liberated, and it is said to soon recover from 
the minor surgical operation. 

A Houle specimen of the land tortoise (Wicoria trijuga), 
found at the foot of a tree on the sandy soil outside the town; 
of P&mban, was brought to me for sale, ‘The land snakes 
of the island aie represented, so far as I know, by Lycodon 
aulicus and Tropidonotus stolatus, of which the latter bit 
Mr. Henderson’s native servant in the foot, causing great 
torture until he was assured that it was not a tovicophidian. 
Batrachians I have not seen on the island, but the existence 
of Rana hexadactyla, which is, I am told, eaten in the Indo- 
French possessions, was made evident by its nocturnal croaking 
in a tank near the bungalow. 

One of the edible Holothuyians' ( Trepanga or Béches-de-mer) 
is very abundant in the mud on the south shore at Pémban, 
and in the vicinity of Rémésvaram, at both which places it 
is prepared for exportation to Penang and Singapore. The 
process of preparation, which is not an appttising one to 
watch, is as follows:— 

The Holothuvians pre collected as they lie in the mud at 
low water, and placed in avchaldron which is heated by a 
charooal fire, As the temperature rises in the chaldron the 
still living animals commit suicide by the convenient process 
of ejecting their digestive apparatus, &o., and become reduced 
to empty leathery saos which, by loss of water consequent on 
the temperature to which they are exposed, shrivel: consider- 
ably. At the end of twonty minutes or half an hour the 
boiling process is stopped, and the shrivelled animals are 
buried in the sand until the following morning, when the 
boiling process is repented, Finally, they are arranged 
according to their size, and are ready for shipment. 


———— 





1 Holothuria tarmorata. 
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As regards the question! whether Zolothurians five on 
living coral or obtain nutriment from swallowing the sand and 
dotzifal material, the two most abundant species in the Gulf 
of Manaax (ZH. atra and, marmorata) live,not on the reef, but 
on the muddy bottom between the reef and the shoro, whiok 
is frequently uncovered at low tide. From repeated examir 
nation of the contents of their alimentary canal, I have beon 
unable to find any evidence that they have been feeding on 
liying coral, the swallowed materials consisting, for the most 
part, of sand, coral débris, small Mollusca, Aloyonian spicules, 
and sea weeds. 





+ Fade Darwin, Coral Reefs, 310 edition, 1889, p. 2¢. 
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4 . 
this and,the two prosaine days a bright blue-eyed Palemonid 
larva was very abundant on the surface. =. : 

* Phe next four days, during which the weather was very 
unploasant and suggestive of a cyclonic storm in the Ba of 
Bengal, were spent, in inspecting the east Chéval Par, The 
divers, going dowh as soon as we had anchored at the north 
end of the bank, brought up blocks of inorusted_sond-rook, 
and specimens of the black-coloured sponge Sporgionedla 
gigia, but no oysters, which were, in fact, absent over the 
“tntive bank. his bank is mainly characterised by the 
abundant growth on it of Suderogorgiay sudberosa, on the 
brauehan"or axe of which an Astrophyton (4. elavatum ) 
waa entwined, and a heathe-like Mydod, the tanglo 
branches of which wore studded with the striped Avcwla 
Para, and whioh shéuld afford good anchorage for young 
oysters. Oottspiouous among other specimens, which were 
obtained, were the sponge Hircinia olathrata aftording a 
home to Balanus (Acasta) spongites, the corals Tw binaiin 
orater and Turbinana patula, and the Echinoderms Antedon 
palmata, Salmacis biculor, Clypeaster humihs, and Behinaster 
purpureus, A single specimen of Ophiothrie aspidota was 
found coiled up in a cavity in a block of Porites. As on the 
other banks which we inspected, sea-weeds wero not present 
in sny quantity. The i ele of weed on the batikes is said, 
however, to vary much from year to year, 

Tho inspection df the east Ohéval Par completed, we 
went 6 A ar distance south, and spent a couple of days 
on the Métaragam Pars, which were alsu blank so far as 
Peters were concerned. The pearls from these Pays are 
highly valuedrby the pearl-merchants, and, at the Ashery 
of 1888, the oysters fetched from 100 to 109 rupoes per 
thousand af audtion, a single day’s fishing renlizing over 
60,000 rupees, Whe weathor had cleared up by this time, 
and the divers were again able to work in comfort for o 
shoff time. Rain interteres very much with an inspeotion, 
as the divers complain that it makes them cold and shivery 
when they come out of the water. Iere, as on the east 
Chéval Par, the ae collected in greatesteabundance was 
Clypeaster humilis ; hut the divers also brought up many 
specimens of the chank, the unpleasant looking animal of 
which ia #aten by the natives; Pinna bicolu, whioh is said 
to qsour on the sandy parts of the banks‘in beds of some 
extent ; dnd the Aammer-headed oyster. The Hydroid, which 

* was go conspiguous a feature of the east Ohégal, was absent 
from the Motaragam Par. 
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At this stage a strong ‘south-west wind came on, accom- 
anied by an unpleasant swell, and drove us into Sildvatutai ; 

ats luckily, aff the important work of the inspection tour. 
was finished, two small banks alone remaining to he examifted, 
A rolling journey on the tug Active brought me back to 
Colombo, and my second visit to Osylory more auspicious 
than the first, was oven. ard aoa 

During the last quarter of a century, the Ceylon Goveri- 
ment has derived a handsome profit. fom its’ pearl -banks,, 
which have been luoratively fished of nine Gecasions ; whilef 
during the same period, the banks belonging”to the Madxes 
Gérorument have yielded ouly a single Lie, ndt because 
the oysters have consed to settle, when young, on the hanks, 
but bevause they have faled, owing to a combination of 
physical and other unfavourable conditions, to reach maturits 
there. Writing, in 1697, for the instruction ofsthe Political 
Council of Jaffnepatnam, the then Commandant of that 
town justly remarked that the pearl fishery is an oxtra- 
ordinary source of revenue, on which no reliance can be 
placad, as it depends on various contingencies, which may 
ruin the banks, or spoil the oysters And this remark holds 
good after the lapse of two centuries. In 1740 the Baron 
von Imhoff, on his departure from the Government of 
Ceylon, ina momoir left for tho instruotian of his successor, 
stated that “it is now several years since the pearl banks 
‘ have fallen into a very bad state both at ;Manaar gnd 
Tuticorin ; this is mere chance, and experiengy has shown. 
that, on former ocoasions, the banks haye been unproductive 
even for a longer period than has yet oconrred at presentelty 
And o century later, in 1848, Captain Steuart, at the 
commencement of his admirable “ Account of the Peart 
Fisheries of Ceylon,” refers to tho failure atethat time of the 
now lucrative Ceylon fishory. Is it then rash, looking back 
to the fluoluating experience of the past, to express a belief 
that, in the not far distont future, the reputation othe, 
Tuticorin banks will rival that of the at present well favoured 
banks of Ceylon ? : 

The name of Captain Donnan has repgppedly appeared im 
this chapter, and I should be, indeed, ungrateful were I not 
to acknowledge not only the great assistance which I received 
from him in carrying out my zoological work, but also the 
vast store of information whidinT gathered from him dugng 
oyr month of banishment from the outside world? 
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¥ (8) destruction by fish, which had got into the tank, 

‘ and preyed upon them ; i ‘ 

« (4) by exccasive agitation of the water in the tank 
during the south-west monsoon sea; or, pros 
hably, to all these oxuses combined.” . 


Jn March 1886 suother experimental tank was made on 

a more sheltered part of the reef, and 6,000 oysters were 

Inced.in it, But, in the following year, all the oysters 
Pere found to be dead. The artificial cultivation of the 
pearl-oyster was attempted some years ago in a nursery 
mode in the shallow muddy water of the Tuticorin harbour 
without success; end, in his final report to the Osylon 
Government, Mr, Iloldsworth expresses his opinion that 
there is no ground for poartee. that artificial cultivation of 
the pearl-oyster oan*be profitably carried out on the Ceylon 
odast, as the conditions necessary for the healthy growth 
of the oysters ave not to be found in the very few places, 
whore they cogld be at all protected or watched, 

On tite way to Captain Donnan’s tank, which we visited, 
we rowed over extensive banks of Adcyontans, of the luxu- 
riant growth and size of which only a very feeble idea is 
obtained from specimens as seen in museums. On the sandy 
bottom a large number of Echinoderms, solitary or clustered 
together, were clearly visible ; and, with the assistance of the 
divers and the dredge, the following species were procured ;— 
Temnopleurus toreumaticus, a violet-spined Zamnopleuroitl, 
Oreaster thurstoni, Salmaois bicolor, Laganyum depressum, Till 
arta volua, Echinolampas ovjformis, Holothuria atva, and Colo~ 
chirus quadrangularis, These species, as also Oreaster lincki 
and Linckia lefigata, which abound on the Muttuwartu Pax, 
are all found on the opposite coast of the Gulf of Manuar, 
A single young specimen of Hippocampus was~also brought 
up in the dredge. The tank, washed by the gentle swell, 
showed no, signs of pearl-oysters, which had, doubtless, been 
amothered and disappeared below the surface of the bottom. 
But growing from the inner side of the barrier of dead 
coral which formed the wall of the tank -wes « fringe of 
living ooralsa—Montipora, Pocillopora, Madrepora, &e. Aa 
these corals had grown in their present position since the 
construction of the tank, which was built up entirély of dead 
blocks of solid coral brought from the shore, the living corals 
on the reef being found to be too brittle to form a suitebly 
wall, it Yas obvinua'that, as the tank was built in March 
1886, the age of the corals did not exceed three yeara and 
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nine months, Acoordingly I had the largest specimen of 
Mfontipora carefully detached from the dead odialroat on. 
which it was growmg, and found that it measured 40 itches 
in length, 9 inches in height, and 16 inches in breadth, and 
weighed 17 pounds. : 


@ 

After remaining at anchor for some days off Sildvaturai, 
wo started on the morning of the 10th for the western side 
of the great Chéval Par, which is known by the divers as 
kodat (umbrella) Par from the prevalence on it of a shallor- 
cup-shaped sponge, Sporgionella holdsworthi, which is sup- 
posed, by thom imaginative brains, to resemble an umbrella. 
In a letter to Mr. Bowerbank, by whom this sponge was 
desoribed,! Mr. Holdsworth stated that “ is only found on* 
the 9 fathom line of the large pearl bank. It is attached to 

ieces of dead coral or stones, When elive it is of a dark 
rown; and when taken out of water it looks exactly like 
dirty wet leather... . ‘his sponge is so strictly confined. 
to the locality above mentioned that its discoyery by the 
divers is considered tho strongest evidence att @ outer 
part of the benk has been reached.” Another conspiéuous 
sponge on this bank was the large, pale pink-coloured 
Cha testudinaria, which also lives on the Tholayiram 

alr’ 
It was from the Chéval Par that, in 1888, about 150 
millions of oysters, ripe for fishing, disappoared in the space 
of, two months, between November and February. This 
disappearance en masse was attributed byethe natives to a 
vast shoal of rays, called Sankoody tyrica or Ioopu tyrica, 
which is said to eat up oyster shells. But the more prao- 
tical mind of the Inspeotor of the pearl banks.attvibuted the 
disaster—for such it was from a financial point of view—to 
the influence of a strong southerly current, which was running 
for some days in December—a current so strong that the 
Engineer of the Actwe had to let go a second anchor-to 
prevent the ship from dragging, : 

Tho divers, going down from the ship as soon as we 
wore at anchoreover the bank in 64 fathoms, reported’ abund- 
ance of young oysters, whose average breadth at the hinge 
was ‘75 inch, said by some to be three months, by others six 
months’ old, and brought up samples, from the rocky bottom 
interspersed with patches of fine sand, attached tg dead oqral, 


: oO 
} Pro, Zoot. Soc., 1878, p. 26, pl. v. 


118 


Melobesise, sponges, and any other rough surface suitable 
-for the attachment of the byssus. That the peart-oyster 
prefers a tough to « smooth surface as an anchorage is shown 
not ouly by its usual habitat, but also by the observation 
that young oysters have been found clinging to the coir 
rope moorings of a bamboo, but not to the bamboo itself or , 
the “chain moorings, Tho number of young oysters on a 
small nodule brought up by the divers was counted, and 
pund to bu 180, scattered among which were 20 specimens 
of tha little Suran. 

The prevailing stony corals on the west Chéval Par, 
brought tp by the divers with dense olusters of young 
-oysters adhering to them, belonged to the genera Porites, 
Astrea, and Oyphastiea, growing from a base of conglom- 
erated sand-rock, which is known by the divers as “ flat rook:? 
These corals, when broken up, proved o 1ich hunting ground 
for small orustaceans, tubicolous worms, and lithodomous 
mollugoa, wy abundant on the bank were the bright-red 
Tuncella, junc®a and the oorklike Suberogorgia subesosa, on 
the axes and branches of which clusters of oyste.s were 
Collected. 

At the time of his last inspeotion of the west Chéval Par 
in 1888, Captain Donnan found a large portion of it stooked 
with oysters ore year old, which had, in the interval between 
the inspections, died from natural causes or been killed off, 
and replaced by another brood. The life of tho ponrl-oystor 
must be a, struggle’ not only during the time at which it 
leads a wandering existence on the surface,! and is at the 
meray of pelagic organisms, but even after it has settled down 
on the bottoms where it is liable to be oaten up by fishes, 
Aolothurians, molluses, &o., or washed away from ifs moor- 
ings by ourrents ; and compmatively few out ofa large fall of 
“spat”? on a bank oan reach maturity even under the most 
favourable conditions, ‘ Much,” Castel Steuart writes, 
“ appears’ to depend on the depth of water over the ground, 
and the nature and quality of the soil upon which brood- 
oysters settle, whether any partion of thom eygniually reaches 
the age of maturity» If the deposit be of small extent, or 
be thinly scattered, the young oysters are often devoured by 
fishes, before the shells are hard enough to protect them. 
But, when the deposits settle in dense heaps upon plavas 

. 


—————e- 


1 Young pearl-oysters have been found attached to floating timber and 
‘buoys, and to the bottoms of boats, 
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favoureble for their nourishment and growth, many of them 
surviveto become the sours of considerable revenue.” How . 
groat ia the struggle of the pearl-oyster for existence is v8ry 
clearly shown by the records of the Tuticorin inspeotions, in 
which, time after time, a bank is noted in ong year as being 
thiokly covered with young oysters, and in the next year as 
being blank. Not, in faot, till a bank is thickly covered with 
oysters two years’ old can any hope be held out that it will 
eventually yield a fishery. ag 

Outside the west Chéval Par a sand flat extends for some 
distance north and south, from which the dredge brought 
up masses of coarse, broken shells, and, among other speoi~ 
mens, large numbers of Amphiorus and Clypeaster humilis, « 
and single specimens of Ophiofhrin aspidata and Astropecten 
henprichit ; the digestive cavity of the latter being distended 
by a large Meretrir (Mf, castanea) and seven other smaller 
molluses, which it hed swallowed. Tfrom the stretch of sand 
between the east and west Chéval Pars the Hchingids Lolno~ 
discus auritus and Metalia sternalis were obteinel. =, 


During our stay on the west Chéval Par, large numberae 
of the butterfly Papilio (Menelaides) hector were seen daily 
fiuttering around the ship 10 miles out at sea. The dotive 
stéhming at the rate of 4 knota an hour, and the divin 
boats under sail caught many seir fish (Cydbium guttatum 
with a ie line towing astern and made fast to the yard- 
arms of the lug sail, Ait baited. with a pieca of white rag, 
For catching seir the hooks are, sometimés, baited with‘a 
small fish or the white of a cocoanut out into the shape of 
a fish. From the barque at anchor many Balistes ond the 
crimson-coloured Lutianus evythropterus were vaught by the 
orew With lines baited with fish. The stomachs of the former 
on containéd crushed pearl-oysters, and those of the latter 
small fishes. 

On tho Lith we inspected the small Periya Par, situated 
8 miles westward of the west Chéval Par, which we 
found irregularly stocked with young oysters. Sounding 
seaward from the bank, we found 9 fathems at 2 distance of 
‘1 milé, 14 fathoms ata distance of 2 miles, and did not 
strike bottom at 160 fathoms at a distance of 4 milos. The 
soa, bottom shelves here less abruptly then outside the 
Muttuwartu Par, where a depth of 160 fathoms was obtained 
ata distance of }“of a mile trom the seaward face of the 
bank. The thermometer registered 54° at 160 fathoms, and 
59° at 100 fathoms, the surface temperature being 83°, On 
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Tuts report upon the Fauna of the Indian side of the Gulf 
of Manaar is composed of lists of those specios which have 
been obtained by myself from Rémésvaram and the neigh- 
houring islands, and Tuticorin, including the pearl banka, 


[take this opportunity of expressing my hearty thanks 

‘to Mr. Arthur Dendy, Professor Jeffrey Bell, Mr. J. R. 
Ffenderson, and Mr, Edgar A, Smith, for the great assist- 
ance which they havo-rendered in connection with the colleo- 
tions of sponges, echinoderms, orustacen, and molluson. 


The report must bo regarded as a proliminary one, and I 
have made no attempt to olassify the worms, nudibranchs, 
tunicata, oto., which await identification. 


PORIFERA. 


The sponges recorded below wore collectéd by me oither 
in the neighbourhood of Rémésvaram Island or at ‘Tuticorin, 
and sent to Mr, Arthur Dondy at the British Museum, 
Natural History, by whom thoy are desoribed in detail in 
the Annals and Magazine of Natural Ilistory, Soplomber 
1887, and Fobruary 1889. 

As regards the first colleotion, which was made at Ramédg- 
varam, Mr. Dendy writes :— 

‘The eollection is of excoptional interest, owing to tho fact 
that it is the first which hag beon obtained from this particular 
locality. Indeed our knowledge of the sponge-fauna of the 
entire Indian Ocean is extremely deficient. ‘his dofiotoncy is 
almost certainly duo to want of investigation rathor than to any 
actual scarcity of sponges. My. Ridloy and I have already 
Gera out, in our report on the Monaxonida collectod by 

.M. 8, Challenger, that ‘ this little-known field will probably 
ield a rich harvest to whoever has the good luck to thoroughly 
invostigate it;’ and this statemont is amply borne out by My. 
Thurston's researches, 
_ “Tho peat known locality for spongos in tho Indian Ocean 
is undoubtedly Ceylon; Bowerbank, Gray, and Cartor have all 
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arritter upon the sponge-fauna of this particular district, and 
the sponge-fauna of ‘as, in so far as is evidenced by the 
material at my disposal, bears a striking resemblance to it. 
Thus, out of the ten determinable species from Madras, four, 
viz., Halishondria panicea (a cosmopolitan species), Aainella don« 
gant, Hreinta clathrata, and Hireinia vallata, have already been 
recorded from the neighbourhood of Ceylon. 

“There can be no doubt that the present collection was 
obtained in shallow or moderately shallow water, although 
there is no record of the depth. uf ecies with a strong deve. 
lopment of spongin in the skeletou-fibre predominate, as might 
have been safely predicted from the climatic conditions of the 
locality.” 

The majority of the sponges, as will be seon, belong to 
the Monazonide, which ‘“ comprise by far the most comminly 
met with and abundant of all sponges, They ocour in 
greater or less profusion in all parts of the world, but are 
more especially shallow-water forms. They may be col- 
lected between tide-marks almost anywhere,’ 

None of the Gulf of Manaar sponges, which I have 
collected from between tide-marks up to 11 fathoms, are of 
any commercial value? The colours of many of them are 
very bright, but soon fade or change when the sponge is 
dried or immersed in alcohol, 


The following list includes only a portion of my collec- 
tion, many of the sponges still awaiting identification, Of 
the 31 species recorded there are 18 new species, and 2 new 
yarioties of previously recorded species, viz., Pachychalina 
multiformis and Ciocalypta tyleri. 


TETRAQTINELLIDA. 
Tofilla hirsuta, nu. ap. Tuticorin. Colour not recorded. 


MONAXONIDA. 


Halichondria panicea, Juhnston, var. Rémésvaram. Light pink. 
Variety of the British species. 
Potrosia testudinaria, Lamarok, sp. Tuticorin pearl hanks. Pink, 
cup-shaped. 





4 Shellenger Report on Monaxonida. i 
2 A single a1 specimen of Spongra offomatig, was collocted by Dr. 
Anderson in the Moeigui Archipelago. - . 
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Reniera madrepora, n. sp. Tuticorin. Colour not recorded. 

Pachychalina multiformis, Lendenfold. sp. (var. manaarensis nov.) 
Tuticorin. Pale violot, or light pink, 

delicatula, n, ap. Tuticorin, Colour not rocorded. 

s spinilamella, n. sp. Tuticorin, Palo yollow, 

Siphonochalina communis, Carter, sp. Tuticorin, Bluish brown.* 

Gelliodes carnosa, n. sp, Tuticorin, Grey. 

Totrochota baculifera, Ridley (var. flabellata, Dendy). Rémés- 

yvaram and Tuticorin. Dark purple. 
Todania digitata, Sohmidi, sp. Rémésvaram. Red. 
Clathria, indica, n. sp. Tuticorin, Frequontly inowusting pearl 
oyster. Bright red. 

” corallitincta, n. sp. Tuticorin. Ooral-red. 

Rhaphidophlus spioulosua, n. sp. Tuticorin. Vermilion. 

, Hymeniacidon ? feetida, n. sp. Tuticorin, Grey ; smells like vale- 

yien when dry, 

Phakollia ridleyi, u. sp. Rémésvaram. Red, 

Ciocalypta tylexi, Bowerbank (var. manaaronsis nov.). Tuti- 
corin, White, 

Acanthella carteri, n. sp. Tuticorin, Orange. 

Auletta ourantiaca, n. ap. Tuticorin, Orange.red. 

Axinella donnani, Bowerbank. Rémésvaram, and Tuticorin pearl 
banks. Orange. 

»  labyrinthica, n. sp. Tuticorin. Orange, 

» tubulata, sp. Bowerbank. Rémésyaram, and Tuticorin 
pearl banks. Inhabited by commensal tubi- 
colous Oligochate worms, ,Pinkish-red or rod. 

Raspailia fruticosa, n.sp. Rémésvavam. Pink. 
»,  thurstoni, n. sp. Raémésvaram. Dry shore-specimens. 
Suberites inconstans, 2. sp. Betweon tido-marks. Pémban. 

rr @ yar, meandrina. Brown. Canal system of var. 

. * pesca inhabitod by Ophiu- 

roids, 


” 


” B var. digitata. 
» -y var. globosa, 


” OBRATOSA. 


Spongionelle nigra, n. ap. Tuticorin. Black, 
Hippospongia, sp. Rémésvaram, 
Hiroinia clathrata, Carter, Rémésvaram and Tuticorin. Canal 
system ocoupied by a cirrhiped crustaconn, 
Balanus (Aoasta) spongites. 
»  vallata, n. sp, Rémésvaram. 
Aplysina purpurea, Carter, Tuticorin. Grey (in spirit, or whon 
: 7 gry) dark purple, 
” fusoa, Carter. Tuticorin. 
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OCALENTERATA, 


OOTACTINIA, 


Aloyonium digitulatum, Kiwme. Rémésvaram. 
» = gyrosum, Kins, Rémésvaram. 
polydactylum, hr. (var. mamillifera, zing). 
Rémésvaram. 

Sa.cophytum pauciflorum, Zhr. 

Echinogorgia pseudosasappo, Kél, Rémésvaram; also from 
the Madras Harbour; studded, as 
figured by Esper, withsAvicule 
and Ophiuroids, a 

sasappo, Holl (Hsper, sp.). Rémésvaram. 

cerea, KGl. Rémésvaram ; also from the Madras 


” 


‘arbour. 3 
furfuracea, Holl (Hiper, sp.). Rémésvaram ; 
also from the Madras Harbour. 
Plesaura flabellum, Esper, Horny axes cast on shore at Rémés- 
i varem and Tuticorin. 
Tuncella juncea, Pallas. Rémésvaram and Tuticorin (near shore 
and on pearl banks), 
Gorgonia (Leptogorgia) miniacea, Af Ldw. (Heper, sp.). Rémés- 
yaram and Tuticorin. 
Gorgonella umbella, Zaper. Tuticorin. 
Subeogorgia suberosa, Pallas. Raémésvaram and Tuticorin, 
Oouellium nobile, Pallas Rémésvaram. 
Pioroides javanicum, Black. Rémésvaram. 
ys esperi, Horklois. Rémésvaram and Tuticorin, 
Virgularia juncea, Dspor, Réméavaram, 
Lituaria, sp, Rémésvaram. q 


Some of the Aloyonia formed large, flat, encrusting 
masses, Hntwining their arms round the stems and branches 
of Juncella juncea, Suberoporgia suberosa, eto,, were delicate 
Ophiuroids (Ophtothix, eto.), and, clinging to the Gorgonic 
were the Orinvids, Antedon reynaudi, Antedon palmata, and 
Actinometra parvicirra. Living on ‘the stems of the red- 
coloured Gorgonie I several times found the molluso Radius 
Jormosus, the colour of whose shell corresponded with that of 
the Gorgonis. . 

A spacimen of Suberogorgia suberosa, obtained at Mauri- 
tius in 90 fathoms, is described by Ridley (Ann, Mag. Nat, 
Hist., 1882, p. 182) as “an immense dry specimen 8 feat 6 
inches high, and 18 inches in maximum lateral diameter. 
The colour is pale wainscot to pale rufous-brown; the 
branches are given off mostly at angles $f 30°. The colour, 
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very different from the deep brick-red usual in this species, 
may perhaps be due to the manner of drying.” The height 
of a specimen in the Madras Museum from 'Vuticorin, where 
the pale and brick-red varieties were living side by side, is 
4 feet 8 inches, and the maximum diameter 2 fest 2 inches. 


The specimens of Gorgonia miniacea were characterised. 
by the almost constant presonco, on the stems or at their 
bifurcation, of diseased exoresconces—the so-called gallse— 
occupied by a Qirrhiped crustacean, and perforated by an 
orifice, through whioh ourronts of water for the respiration 
of the crustacean were admitted into the cavity of the ex- 
eregcenca, through which the stream passed in a constant 
direction. The association of similar excrescences on stony 
corala of the genera Sideropora, Serialovora, and Pooillopora, 
is discussed in detail by Semper.' 


Several fragments of Corallum nobile, the red coral of 
commerce, have been picked up by me on the Pamban beash, 
and the native divers tell me that they oovasionally come 
across much larger pisces. Concerning this species Ridley 
says? i— 

“Dr. Lankester (Uses of Animals to Man), besides the 
Persian Gulf, gives Caylon as a locality for this, the precious 
red coral of the Mediterranean and Uape Vord Islands, and Ds, 
Ondaatje has shown mo decorticdted specimens from Ceylon, 
which make the identity of the species probable. It is note 
worthy that a forsil form is recorded from Indian deposits 
(Duncan), which as F have given reasons for thinking (Proo. 
Zool, Soo., 1882, P. 884) seams probably idontified with this 
apecies, Seguenzashaving [ound it fossil in India, still bonving 
a slight red tint, ‘An officer,’ in a work entitled ‘Coylon 
(London, 8vo., 1878) montions small fragments of rod coral 
similar to thnt of the Mediterranean as having been found at 
the water's edgo betweon Gallo and Colombo, and states it to 
have been referred to by the Portuguese.” 


It must be borne in mind, however, that tho red coral 
of commerce is imported to the Hast in large quantities to be 
worked up into ornamonts for natives; and it is possible 
that the small fragments, picked up from time to time on 
the beach, may be only adventitious products, and not a 
natural product of the neighbouring sea. 





14 Animnl Bite.” Znternat. Soience Ser., vol XXXI, 
2 Ann, Mag. Nat. Hiat., vol XI, 1883. 
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The sea-pen Virgularia juncea was collected at low water, 
and accords in its habits with another species, V. putagonicn, 
which, is*desoribed by Darwin! as being seen projecting like 
stubble, with the truncate end upwards, a few inches above 
the surface of the muddy sand. When touched or pulled, 
they suddenly drew themselves in with force, so as nearly 
or quite to disappear. 


HEXAOTINIA. 


AGTINIARIA, 


Various undetermined species of Sea-anemone are found, 
either burrowing in the sandy shore between tide-marka, 
attached to, or living within cavities excavated in coral blocks, 
A single specimen of Palythoa tuberculosa, xecowled by Tspor 
from ‘Lranquebar on the Mast Coast of the Madras Prosi- 
dency, waa brought up by the divers at Pémban, enorusting 
the upper surface of a dead coral. Various species of Zoan- 
thus, single or colonial, liye among the corals on the reefs, 
At both ‘Tuticorin and P&mban I havo several iimes seen 
spooimens of Sphenopus marsupiadis, which was collected 
originally by Johns, a» Moravion Missionary, ot Tronquebar, 
and was dast on shore at Madray in large numbers durin 
the cyclone of 1836. The ouler surface of this species is 
made up of sand grains glued togethor by a viscid scoretion, 
and imbedded in o ourtilaginous caso. Specimons figured in 
the Proceedings of tho Zoological Soviety, Fob, 14, 1867, 
* were colloctod at Pulo Taya in the Chine seas, 


Manreroranta, 


(Slony Corals.) 


Madropora corvicornis, Zamk, 
” oythayoa, Dana, 
a apicifora, Dana. 
Montipora digitata, Dana, 
ms foliosn, Pallas. 
” iregularis, Quoloh, 
” tuborosa, lin, 
Poritos luton, (Q. and Gain), Mf Ldw. and IL, 
vy Solida, FUrskal, 
Turbinaria cinorascona, Solandor, sp. 
” orator. 
” patula, Dana. 


1 Journal of Rostarehes. 
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Ceonopsammia ehrenbergiana, M. Edw, and H. 
Pooillopora damicornis, Zsper, 
hemprichii, Lhr. 
favosea, Zh. 
‘ verrucosa, Zl, Sol. 
Galaxea bougainvillei, M. dw. and H. 

*y irvegularis, Mf. Zao. and H, 

Musea radians. 
Leptoria tenuis, Dana, 
Osloria arabica, Ktdus, 

” n var. subdentata. 

Hydunophora conicolobata, Jf Baw. and 2. 
- lobata, Zank. 
» microconus, Lamk, 

Favia chrenbergi, Ivuns, var. 

» aspera, If dw, ond H. 
Goniastreea (undetermined species). 
Prionastreea (undetermined species). 
Oyphastreon savignii, If, Ldw. and A. 
Echinapora lamellosa, Esper. 

Fungia, sp,, juy. 

Oycloseris oyololites, Lamk. 
Heteropsammia cochlea, Spengler, 
Pavonia, sp. 

Psammocora acorosa, Brilgemann, 

The majority of these stony corals belong to the class of 
‘reof corals,’ but a few species axe included, eg., Cyelosaris 
oyololites and. Ieteropsammia cochlea, which were dredgetl in 
deep water, whore the roof-builders were xbsont, ond the 
young Fungia, which were dredged from the muddy bottom 
of the Pémban Pass, All the specimens of ZZ, cochlea oxhi- 
bited a hole bored by o sipunculid worm (Aspidosiphan), 
which is always found living within this coral, It is diffi. 
cult, as Semper points out,’ to understand what advantage 
each animal can derive from their association; yet some 
must exist, for a coral is never found without a worm. 

Tho fact is drawn attention to by Dr. Martin-Duncan, in 
his report? on the Madroporaria of {he Mergui Archipelago 
collected by Dr. Anderson, as being very remarkable that 
“the Ooral-founa of Caylon, so far ag it is known from 
Mr. Stuart O. Ridley’s researches,’ does not contain a single 
Mergui species. The number of genera common to the two 
areas is, however, great, and many species are ologely allied.’? 


» 
” 





1 Antmal Life.’? Tntornat. Solence Ser., 1881, 
2 Journ. Linn, Soc,, Nov, 13, 1886, 
4 Ann, Mag. Nat. Heat, 1888. 
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A compdrizon of the list of species recorded above from the 
Tadian side of the Gulf of Manaar with those of Dr, Duncan 
and Mr’ Ridley shows, as might be expected, that some of 
the species are common to the Indian coast of the Gulf of 
Manaar and Ceylon, and others to the Indian coast of the 
Gulf of Manaer and the Mergui Archipelago. 


The type specimens of Montipora wregularis, of which 
species I obtained several specimens from the Pémban reef, 
wero obtained during the voyage of the Challonger at Sam- 
poangan, Philippines. 

I have found no représentative of the Hydrocorallines on 
the coral reefs, but Dilepora dichotoma has been recoided 
by Ridley! from Ceylon. 

The gonus Hehopora is apparently not represented on the 
living ref, but a single specimen of Helopora edwardsana 
has been described from the oretaceous deposits of the Trichi- 
nopoly District of the Madras Prosidency, concerning the 
coral-beds of which Stoliczka writes? :— : 


“Tho conditions of the deposita were not so quiet that we 
could expect to find any of the Aleyonaria or of the Malaco- 
dermata preserved, but the Sclerodsrmata or Madyeporaria are 
represented by fifty-seven species, namely, fifty-three belonging 
to the Aporosa, three to the wie habe and one to the Tabulata 
+++.+,Looking at the whole fauna we see the reef-building 
Astraida, Stylinide, and Thamnastrerd@e much exceeding the 
other families in numbers of species, ns Well as in fraquonoy of 
odpurrence of specimens. Coral reofs appear to have been of 
considerable oxtent, partioulaly along the old shores within the 
een group; in bie two other groups they were much more 
oaal, 

‘Tho method employed by mo for tho preservation of corals 
(¢,, the skeletons) which I reserve for oxhibition, is to 
expose them to the action of the sun and ants, which remove 
a large amount of the animal matter, ond sond thom in 
boxes, surrounded by paper and tightly packed in rice-husk, 
by native sailing boat 1o Madras, But, however gront the 
care which is taken, it gonerally happeng that some of the 
corals become covered with mould during the voyage, The 
rice-husk, which is usually found olinging to the surface of 
the corals, is removed with o ayringe, and the corals, after 
being submitted to repeated washings with fresh-water, are 








1 Ann, Mag. Nat, Hist. Ser. 6, vol. XT, 1888, 
% Palecut Ind. C: etactous Fauna of Southern Ladla. 
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finally dried in the sun. In no oase are they submitted to 
the action of corrosive alkali solutions. It has been objected, 
with rogard to the preservation of corals by exposing thom 
for sometime to the action of rain or running watoy, that the 
finest details of the skeleton are liable 10 be dissolved away 
to some extent by the action of the carhonio acid in the 
water, But I found, on my visit to Rémésvaram Island 
in 1889, that the structural details of various dolionte corals 

‘Astreconora, Cyphastreea, ete,), which I had left discarded on 
the sond in the * compound ” of the bungalow twelve months 
previously, were, to no appreciable extent, damaged for 

murposes of identification, though they had, in the interval, 

eon freely exposed to the action of a heavy monsoon and a 


oyclone, 
ECHINODERMATA, 


A report on a collection of Echinoderms, whioh T made in 
the years 1886-87 at R&4mésvaram island and Tuticorin, by 
Prof. F Joffrey Bell, has been published in the Proceedings 
of the Zoological Sosiety, June 19, 1888, whorein the writer 
states that “I may be allowed to remind the student of the 
recent appearance of a memoir on the Hohinoderm-fauna 
of the islandl of Ceylon.’ Shortly after the distribution of 
that memoir my respected correspondent, M. de Loriol, was 
kind enough to write and tell me of four other species of 
Bohinoids, all of which had been collected at Aripo by 
M. Alois Humbert.” Of these four species (Phyllacanthus 
annulifera, Temnopleurus reynaudi, Olypeaster humilis, and 
Laganum depressum) O. humilis ond L depressum have been 
found by me off the Indian coast of the Gulf of Manaar, 

Only two new species hays beon discovered among my 
collections, viz., an Ophiuroid, Poctinuia intermedia, and on 
Asteroid, Oreaster (Pentaceros) thurstoni, of which the latter 
is # very common shallow-water species very veriable both 
in its characters and colour. Since the publication of Prof, 
Bell’s Report several species, not recorded there, have been 
found in my subsequent visits to the Gulf of Manaar, bring- 
ing the total number up to fifty-eight. 

The majority of the specimens were found in shallow- 
water near the shore, but some, eg., Oreaster (Pentaceroa) 
Unokt, Linckia laevigata, Colochwus quadrangularis, and. Astro- 
phyton, ap. (of which a single imperfeot specimen was found 





1 Geléntifio Transactions of the Royal Dublin Soolety (2), III, p. 043 ot seq. 
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within the oup of a Turbinaria) were brought/up by divers 
from the pearlbanks in ten to eleven fathoms. 


Of the six speoies of Echinoid which are described by 
Agassiz, in his ‘ Revision of the Echini’ as being ocharacter- 
istio of his Indo-A-frioan Region, which includes the Madras 
‘coast, five, viz, Echinodiscus auritus and bdiforis, Salmacis 
suleata and bicolor, and Eechinolampus oviformis, are vory 
abundant in the Gulf of Manaar. But I have not as yet 
found the sixth species, Hehinodiscus levis. 


The fossil Hohinodermata, as recorded in the * Palesonto- 
logia indica’ from the cretaceous deposits in South India, 
are represented by two or three species of Crinoidea (Penta- 
orinus and Marsupites),a single species of Asteroidea (Opheura ? 
cunlifei), and thirty-eight species of Hchinoidea, of which 
the genera Cidaris and Hemiaster are most largely repre- 
sented, 


ORINOIDEA, 


Antedon palmate, Mull. Rémésyaram and Tuticorin. In ore- 
vices of coral or on Gorgonia, 

‘i veynaudi, Dull, Rémésvaram. On stems of Gorgonia. 

Aotinometra parvicirra, Mali, Tuticorin. On stems of Gorgonio, 


ASTEROIDEA. 


Echinastor purpureus (Gray), Boll, Tuticorin. 
Linckia loovigata,' Gmelin. Pearl banks, 
Anthenea acuta, Perrior, Rémésvaram. 

»  pontagonula (Lamk.), Porrier, Rémésvaram. 
Goniodisous granuliferus (Gray), Perrier. Rémésvaram, 
Stollastox, sp. ? Poarl banks. 

Oreaster lincki, ds Bi.? Pearl banks. 

» —- Buperbus, Afodeus.® Tuticorin. : 
yy thurstoni, n. sp. Bell! Rémésvaram and Tuticorin, 
Asterina asphous (Af. Tr.), Von. Mart, Rémésvaram. 

Luidia hardwiokii (@ray), Perrin, Rémésvaram. 
maoulata, A. Zr. Rémésvaram, 
»  sp-? Rémésyaran. : 
Astropecten hompnihii, J. Zr. Rémésvaram, A specimen in 
the Madras Museum has swallowed a 
' molluse, Cortthium sp. 


” 





1 J, miharis (Linck), VonMartens, and Z. devigata, Liitken. Vide Ohal- 
Tongor Report, Astoroiden, 
Pentaces os mi toaius, Linck. Challenger Repow, 
3 Pentaceros auperbue, Mobius, sp. Challenger Report, 
“© Pentaces os thurstoni, Bell, sp. Ohnllonger Report. 


I am indebted to Professor Jeffrey Bell for the identiflog. 
tion of the following additional Hohinoderms, collected by me 
at Tuticorin during the pedcl fishery of 1889 :— 


ORINOIDEA. 


Antedon cumingi. 
ASTEROIDEA, 


Astorodiscus elegans, Gray. 
Pentaceros, n. sp, ? 


OPHIUROIDEA, 


Peotinura infernalis, Lth, 
Ophionereis dubia, Lym, 


Oe EOHINOIDEA, 
Toxopnoustes pileclus, dy. ~ 
Paeudoboletia maculata, 
Phyllacanthus baoulosa, 4. Ay. 


2 Ey 
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Astropecten polyacanthus, 2f Zr, Rdimésvaram. 
' : n ‘ 8p, juv, Rémésvaram, 


OPHUIROIDEA, 


Peotinura gorgonia, MY. Tr. TRémésvaram. 
‘ intermedia, n. sp.) Bell. Rfémésyaram. 
Ophiaotis savignii, dudouin. Rémésvaram. In canal systom 
of a sponge, Suber'ites ¢noonstans. 

Ophiocoma erinaceus, Jf 7. Ramésvaram. 
Ophiothrix longipeda, Jf Tr. Rémésvaram. 

ix neroidina, 2f Tr. Rémésyaram. 
eS aspidota,' 2, Zr. Rémésvaram, 
Ophiomaza cacactica, Lyman, Rémésvaram. 7 
Hemivuryalid. Rémésvaram. Arms ontwined round branches 

of Suborogorgia suberose. 

Astrophyton clavatum, Lyman? Pearl banks, 


EOHINOIDEA. 


Temnoplourus toreumatious, Leske. Rémésvaram. 
Toemnopleuroid. ‘ : 
Salmacia bicolor, 4g. Pearl hanks, 

6 dussumieri, 4g. Riémésyaram, Oommon in fishing- 

nets at Madras, 

” suleata, 4g, Tuticorin. 
Stomopnoustes variolaris, Lamk. Rémésvaram, 
Echinometra lucunter, Leske, Tuticorin, 
Fibularia volva, 4g. Rémésvaram. 
@lypoaster humilis, Lesko. Pearl banks. 
Laganum decagonalo, Zese, Rémésvaram. 

” deprossum, Zoss, Rémésvaram. 
Echinodisous biforis, 4g. Tuticorin, 

7 *auritus, Leske. Réimésvaram, 

Eohinolampas oviformis, Gmelin, Rémésvaram, 
Rhinobrissus pyrumidalis, 4. dg. Rimésvaram. 
Brissus unicolor, Lesko, Rémésyarem, 
Metalia sternalis, Lams. Tuticorin. 
Loyenia elongata, dnd. Rémésvaram. 


HOLOTHUROIDEA. 


Quoumaria somperi, Boll, Rémésvaram. 
Colochirus quadrangularis, Less, Pearl banks. 
Actinocucumis difficilis, Bel, R&mésvaram. 





1 Prof, E, V. Marteys, to whom a4 specimen was sent, reports that h 
cannot find any real difference betweon it and Millles*s fypo Mf Ophiothren 
agpidota, with whioh he compared it. 
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Haplodactyla australis, Semper, Tuticorin, 
Holothuria atra, Jager. Raémésyaram, 
marmorata, Jager. Rémésyaram, Edible Trepang. 
monacayia, Less. Rémésyaram, 
” vagabunda, Selenka, Tutiéprin. 
mapta recta, Semper ® Ramésvaram, 
one sacella, Sclenka, Rémésvaram. A speocimon in the 
Madras Museum shows the tentacles, teeth, 
etc., which were ojected during life. 


ORUSTACHA, 


(Decapoda and Stomatopoda.) 


As regards the Crustacea (Decapoda and Stomatopoda) 
Mr. J. R. Henderson writes to me: 

“This collection is one of the most Hupatent which has 
ever been formed on the Indian coast. It contains over a 
hundred and twenty species, not more than ten or twelve of 
whioh are new to science ; but a number of rare or little-known 
forms are present,'and the ea pee distribution of most of 
these has been greatly extended by their discovery on the South 
Indian shores. Upwards of three hundred species of Decapod 
and Stomatopod Crustacea have been senaded from the Bay of 
Bengal, which may be conveniently hold to include the coasts 
from Ceylon on the ono side to Singa) ore on the other, along 
with the numerous groups of islands situated within this area, 
Yet, with the exception of a small collection from Madras report 
on by Prof. Heller in tho Orustacea of the ‘ Reise der Novara,’ 
our Tnowledge of the species which inhabit the Indian cong 
proper is limited to a few scattered papers, and to those forms 
recordod by the older writers under the somewhat vague lovalisa- 
tion ‘Indian Seas.’ * 

Tho Orustacenn fauna of the Gulf of Manaar shows, os 
might be expectod, a considerable proportion of coral reef 
spocies—widely distributed forms, which occur in suitable loca- 
lities throughout the vast Indo-Paoifio region. ‘The followin, 
list does not include tho new species, or a few which are sti 
unidentified. Those now to the Bay of Bengal (as defined 
above) axe marked with an asterisk,” 


DEGAPODA. 


Braowyura, 


we 
” 


8 
q 


Oxyrhynoha, 


Docloa hybrida (Fabr.). 
Hyastenus bilgendorf, Dedfan, 
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* Stenocionops cervicornis (Horbst). 
* Tluenia proteus, DeHaan. 
* Mentothius monocoros (Ladr,). 
* Zebride adamsii, White, 
* Tylocaxoinus styx (Zordst). 
* Micippe phils ra (Zordst). 
* 4, thalia (2707 dae). 
* Lombrus affinis, 4. M. dw, 
is longispinus, Jfors, 
a holdsworthi, Aers. 
* Paratymolus soxspinogus, Afiers. 


Cyclometopa. 


Atergatis integernimus (Zan.). 
7 Horidus (Rumph.) 
* Carpilodes margaritatus, 4. Af Edw. 
* Lophactesa granulosa (Lippell). 
* Acton nodulosa (Vite). 
» —-ruppellii (6 anss). 
eee vanulata (dud,). 
* Evxanthus melissa (Z/orbat). 
* Xantho punctatus, IL Hdw. 
* Lophozozymus dodone (Herbst), 
* Greloxentis lineatus, 4. Ul. Ld, 
Chlorodius niger (Férskail). 

** Phymodius monticulosus Dana), 
Leptodius oxaratus (Jf. Haw.) 
Etiaus lovimanus (Zandall). 

* Iitisodes sculptilis, Zeller. 
Oynio andreossayi (Aud.). 
Menippe rumphii (fwbr ). 
Pilumnus vespertilio (2adr.). 

+ longicornis, Zlg. 
Eriphia lovimana, Gudrin. 
Trapezia rufopunctata (Lerdst). 

» oymodoce (/Zorbst). 
1» _ aredlata, Dana. 

* Tetralia nigrifrons, Dana. 

Neptunus polagicus (Zie.), 
” sanguinolontus (ZZerbet), 
» gladiator (£abr.), 
Soylla serrata (F¥rshal). 
Thalamita prymna (Llerbst). 
” admete (Zordst). 
” savignyi, 4. W, Edw. 

+ Goniosoma natator (Herbst). 

” annulatum (fubr.). 

a os callianasen ( WZerbst). 
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Goniosoma oruciferum (J¢5r.). 
* orientale (Dana), 
i merguiense, Dedfan. 
* Lissocaroinus levis, dfers. 


n 


Catometapa, 


Telphuss corrugata, Zoller. 
Cnrdisoma oarnifex (Ho ui), 
Ooypoda coratophthahna (Pallas). 
renee ee 
on tytoxes, I, Ld. 
» maarooqa, UL Hi, 
Gelasimua annulipes, Lat. 

* Xenophthalmus piunotheroidos, Wh: 
Moetopograpsus messor jareetel: 
Giapsus strigosus (ZJo ay 

ii maculatus ( Gi) 
Leiolophus planissimus (Herbst), 
Sesaima quaciata (Labr:). 


” 


Oxystomata. 


Calappa hepation (Linn.). 
nw gallus (, iy 
Matuta viotiix ie, 
»  lunaris (Herdst), 
nn. Miorsii, Lendoyson. 
Loucosia aniolaris (Lian), 
Philyra scabriusoula (Fadr.). 
» . Blobosn hs ) 
* Myra fugue (Eabr.). 
Dorippe fachino (L/o bat), 
«~~ quadridontata (2b7,). 


AvNomuRA 


Dromidia unidontata (Rappeil), 
Tlippa asiation, af, Jd. 
Albunoa syninista (Zabr,). 
Diogenes miles (Luby.). 
oustos (2hd7.), 
i oS diaphanus (Habr.). 
- avarus, Heller. 
Pagurus Laoag Olmer. 
a eformis, WL, Liv, 
Olibanarius padavonsis, Delian 
* Anioulus typious, Dana. ° 
Copnobita rugosa, At, Baw. 
Potrolathes boseii (Axd.). 
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Petrolisthes dentatue (2 Bde }. 
Porcelanella triloba, Wihste. 
Polyonyx obesulus ( Witte), 
Galathea elegans, 17/ute, 


Maonrvura. 


Palinurus dasypus, Lar. 
Gebiopsis intermedia, Dedfan. 
Alpheus edwardsii (Aud ). 

» levis, Randall 

»  eomatulorum, Haswell. 
Beteous frontalis, 2f. dw. 
Pontonia tridacus, Dana 


STOMATOPODA. 


Lysiosquilla maculata (abr.). 
Squilla scorpio, Latr. 

” nepa, Latr. 
Psoudosguilla ciliata (Fubr.). 
Gonodactylus graphurus, Wheto, 


ii trispinosus, White. 





MOLLUSCA. 


The following list of Marine mollusoa, which I have 
collected in the Gulf of Manaar, includes (1) those which 
wore collected on the beach, all shells which were worn and 
bore evidence of having been rolled in from a distance being 
rejected, and only those which appemed to be fresh bein, 
retained ; (2) those which were obtained by dredging, an 
atraining the contents of the drodge through sieves ; (3) those 
which were collected, on the coral roefs on clear days or at 
Jow tide; (4) those whioh were brought up from the pearl 
banks and other places by native divers; (5) those which 
were obtained by examining the sweepings from the kottus 
during the peal fishery; (6) those which avere found 
attached to diya and Gaorgonie, or obtained by heaking w 
coral blocks with a crowbar, and extracting the shells wileh 
yere buried in holes bored by the animals during life. 


OEPHALOPODA. 


2 
Spirula peronii, imi Rémésvarain. 
autilus pompilius, Zan, Rémésvaram, 
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PTEROPODA. 
Styliola acicula, Polagic over Pémban reef. 


HETEROPODA. 


Tanthina africana, Reeve, Very abundant, coincidently with 
Physalia, on the surface, one evening at Kilakarai. 


GASTEROPODA. 


Murex anguliferus, mk. Tuticorin, 
hanstellum, Zinn, Rémésvaram and Tuticorin. 
», tonuispina, Dmk. Tuticorin. 
» (Ooinebra) sp. Rémésvaram. 
Pleurotoma tigrina, Lmk. Réinésvaram. 
os Suroula) javane, deBoiss, Rémésvaram. 
n Drillia) inconstans, Smith. Rémésvaram. 
Fusus colus, Zinm, Rémésvarain, 
», tuberoulatus, Lmk, Rémésvaram, 
Oythara pallida, Reeve. Rémésvarain. 
Tritonidea undosa, Linn. Reémésyaram. 
‘Triton chlorostomus, Zmk, Rémésvaram. 
» oingulatus, Pfoiz. Tuticorin, 
»  Yotusus, Link, Tuticorin, 
yy. (Persona) cancellinus, deLoiss, Tuticorin. 
Ranella foliata, Brod. Tuticorin, 
Ranolla granifera, Lk, Rémésyaram. 
Buccinum (Cantharus) melanostoma, Sow. Tuticorin. 
Oyllone, sp. Rémésvaram. 
assa callospira, Rémésvaram. 
» * ornate, Iien, Rémésvaram, 
», Suturalis, Ink. Rémésvuram, 
” ie juv. Rémésvaram, 
” voularia) bimaculose, 4..Ad. Rémésvaram, 
x (Niotha) albescons, Dunk. Ré&mésvaram. 
s »  dustralis, 4.4d, Rémésvaram, 
Eburna spirata, Lmk. Rémésvaram. ; 
»  zeylanica, Lmk. Rfimésvaram. * 
Parpura rudolphi, Jnk, Rémésvaram, 
Oliva candida, Lmk. Rémésyaram. 
_4 gibbosa,; Born, Ramésvaram. 
» Ispidula, Zinn. Rémésvaram. 
Andillaria, rE Rémésvaram. 
(Sparella) cinnamonea, Lmht, Tuticorin, 
» 3 ampla, Gel, Tuticorin. 
Fasciolaria flamontosa, Chemn, Rémésyaram. 
Tudiola spivillus, Imk. Rémésvaram, 
Turbinella, cornigers, Lmk. Tuticorin. 
“ pyrum, Jk, Tuticorin. 


” 
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Turbinolla rapa, Znk, Tuticorin. The chank, 
Voluta interpunsta, Martyn, Tuticorin. 
QOymbium indicum, Gel. Rémésvaram. St 
Marginella angustata, Sow, Rémésvaram and Tuticorin, 
dens, juv. Reeve. Tuticorin. 
” n.sp.? Rémésvaram. 
Zefra atrata, Gould. Rémésvaram. 
Engina zonata, Reeve, Rémésvaram. 
nf sp, juv. Rémésvaram, 
Harpa ventricosa, Lmk, Rémésvaram. 
Cassis areola, Lm, Réméavaram. 

»» oanaliculata, Imk. Rémésvaram. 

1», (Bezoardica) glauca, Brug. Rémésvaram. 
Dolium olearium, Linn. Rémésvaram. 

" fasciatum, Zmk, Rémésvaram. 

1s. maculatum, Imh. Rémésyaran, 

Ficula reticulata, Int. Rémésvaram. 
Pyrule Citslongens) vespertilio, Zk. Rémésveram. 
Natica maroccana, Chemn. Rémésvaram., 

»  pulicaria, Phil. Tuticorin. 

” bee Tuticorin. 

»  (Mamilla) melanostoma, mk, Tuticorin, 
i Bh a didyma, Bolt, Rénésvarans, 
1,  (Polinices) mamilla, Zink, Rémésvaram. 
Sigaretus neritoideus, Linn. Rémésvaram, 
Naticina, sp, juv. Rémésvaram. 

Scalaria aculeata, juv. Sow. Rémésvaram. 
»  deoussata, Pease, Réanésvaram, 
» 8p. Rémésvaram. 
Terebra myuros, Lmk, Rémésvaram. 
» 1. 8p.? Rémésvaram. 
Ringioula doliaris? Gould. Tuticoxin. 
n sp. Tuticorin, 
Chamnitzia, sp. Tuticorin. 
Alaba rectangularis, Cramer, Rémésyaram. 
Solarium perspectivum, Link. Rémésvaram. 
»  levigatum, Zmk, Rémésvaram. 
»  (Torinia) ceolata, Zinds, Rémésvaram. 
» » _. fulvum, Hinds, Réimésvaram. 
Conus amadis, Martin’, Rémésvaram, 

» figulinus, Linn. Tuticorin. 

» hebreus, Zin. Rémésvavam. 

3) marmoreus, Linn. Rémésvaram. 

» Piperatus, Dillwyn, Rémésvaram. 

» striatus, Linn. Tuticorin, 

» textilo, Linn, Tuticorin. 

Strombus canarium, Linn, Rémésvaram and Tuticorin. 
FPtevocora aurantia, Link. Réméavaram, 
# lambis, Linn, Rémésvaram. 
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Pterocere scorpius, Linn, Rémésvaram, 
Oypreea arabica, Linn, Rémésvaram and Tuticorin. 
ss aS var, ‘Tuticorin, 
»  caput-serpentis, Zinn, Tuticorin, 
» carneole, Linn, Tuticorin, 
» = Srrones, Linn, Rémésvaram. 
1  hirundo, Gel, Rimésyaram. 
» lynx, Zine. Rémésvaram. 
» ‘Ineuritiana, Iénn. Rémésvaram and Tuticorin. 
moneta, Linn, Rémésvaram. The money cowry. 
ocellata, Linn. Rémésvaram and Tuticorin, 
»  talpa, Tdnn, ‘Tuticorin, 
tigris, Zinn, Rédmésyaram and Tuticorin. 
»  vitellus, Zinn, Tuticorin, 
Ovulum (Radius) birostro, Zinn, Rémésyaram, 
a »,  formosus, 4d. and Reeve, Rémésvaram. 
Attached to branches of red Gorgonia. 
Ovulum (Radius) volva, Linn, Rémésvaram, 
Cerithium breviculum, Sow. Rémésvaram. 

»  morus, Link, Raémésvaram. . 
(Tympanotomus) alatum, Phil, Rémésvaram. 
” ” fluviatile, Poties, Rémésvarain. 
Triforis cingulatus, dd, Tuticorin. 

» © corrugatus, Hinds, Idémésvaram. 
»  wuber, Hinds, Rémésvaram, 
Pyrazus palustris, Linn, Rémésvaram. 
Covithidea, sp. Rernésvaram, 
Molania collistricta, Reove. Tuticorin. 
Littovina scabra, Linn, Reémésvaram and Tuticorin. 
Rissoina planaxoides, Rémésyaram. 
Turritella attenuata, Reeve. Rémésvaran. 
Biliquaria enooustion, Idrch, Rémésvaram and Tuticorin, 
Calyptra layardi, Reeve, Rémésvarmn. 
Galerus oxtinctorium, Sow, Rémésvaram. 
Orepidula walshi, Zoymanns. Rémésvaram and Tuticorin. 
Odpulus, sp. Ramésvaram. 
Vanicora quoyiane, 4.4d. Rémésvaram, 
Norita plicata, Zinn, Rémésyaram. 
1) Tumphii, Leolus, Lémésvaram. 
»  Squamiulata, LoGwil, Rémésvaram, 
Noritina, sp. Rémésvaram. 
Clypeola, sp. Rémésvaram and Tuticorin. 
Phasianoella lineolata, Wood. Rémésveram. 
Turbo (Sonectus) margaritacous, Linn, Rémésvaram, 
» (Collonia, sp. mésyarams 
Liotia cidaris, Reeve, Rémésvaram. 
Rotella costata, Valeno, Rémésvaram. 
» vVestiaria, Sow. Tuticorin. a 
Delphinule distorta, Zmk, Rémésvaram and Tuticorin, 


” 
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Trochus niloticus, Zinn. Rémésvaram. 
Etscais sp. Rémésvaram. 


” 
” 
” 


‘Huchelug) atratus, Quel. Rémésvaram. 
Clanculus) microdon, 4. dd. Réméavaram. 
»  (Zizyphinus) tranquebaricus, Chemn. Mémésvaram. 
; ‘Monilea) solandri, Pld. Réimésvarani, 
» (Solariella), sp. Rémésvaram. 
ss Gibbula) variabilis, dd. Tuticorin. 
Haliotis somistriatn, Reeve. Rémésvaram. 
» varia, Zinn, Rémésyaram, 
Fissurella singaporensis, Zeevs. Tuticorin. ; 
» _ (Iucapina) quadrivadiata, Reeve. Réméavaram. 
Marginula, sp. Rémésvaram, 
Soutum unguis, Linn, Rémésvaram and Tuticorin. 
Dentalium octogonum, Zmk. Tuticorin, | 
Soutellina asperulata, 4,.dd. Raimésvaram. 
Qhiton, several species. Rémésvaram. 
Solidula solidula, juy.. Zmk. Rémésyaram. 
Hydatina civoulata, Martyn, Rémésvaram, 
Bulla ampulla, Linn. Rémésvaram, 
Hamines, sabe, Quoy and Gain. . Rémésvaram. 
Atys porcellana, juv. Gould, Rémésvaram. 
Lobigor yiridis,' G, and IZ. Movil, Tuticorin, 
Dolabella, ap. Rémésvaram and Tuticorin. . 
Siphonaria, sp. Rémésyaram. 


LAMELLIBRANOIIATA. 


Dactylus orientalis, Gmel. Rémésvaram. 
sronantets globos4, Quoy. Rémésvaram. From cavities bored 

in ooral. 
Parapholas, sp, Rémésvaram, From cavities bored in wood. 
Quetre nucifera, Speng?, From cavities bored in wood. 
prea one gigantea, Deshkay, Rémésvaram, From cavitios in 

coral, 
Breohites, ap. Tuticorin. 
Solen adspersus, juv. Dunk. Rémésvaram 

x «©corneus, Link, “Luticorin. 

» linearis, juv? Chamn. Rémésvaram, 
Biliqua radiata, Zinn, Rémésvaram. 
Corbula fortisulcata, Smith. Tuticorin. 

1» modest, Hinds. Rémésvaram, 
»  Suloulosa, A, dd. Rémésvaram. 
Theora fragilis, .4..4d, Rémésvaram end Tuticorin, 
Boletellina diphos, Zinn. Rémésvaram, 
Tellina, ne juv. Rémésvaram, 
( Lroopugia) pristis, Zmk. Rémésvaram, 
a 


” 





Vide Ann, Mag., Nat. Hist., 1889. 


ca 
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Dosinia,sp. juv. Rémésvaram, 
Donax cuneata, Zinn, Tuticorin, 
» faba, Chomn. Réanésvaram, 
» scorbum, Zine, Rémésvaram. 


Somolo oxarata, Ad. and Reove. Rémésvaram. 
Paphia trigona, Deshay, Tuticorin, 
Envillia, sp. Rimésyaram, 
‘Vonus lamavokii, Gray. Rémésvaram. 

» — lamollaris, Schumach. Rémésvaram. 

» =‘ votioulata, Zine, Réamésvayam. 

»  ‘(Sunetta) meroo, Zinn, Rémésvaram. 

” a acripta, Zinn. Rémésvaram. 

” + truncata, Deshay. Réaésvaram. 

»  (Ohiono) layardi, Sow. Rémésyaram. 

i a scabra, Hanley. Rémésvaram. 
Cythoren (Callista) eryoina, Zinn, Rémésyaram, 

+ ‘Oixeo) porsonata, Deshay. Rémésyaram, 

” Morotrix) casta, JZanley, Rémésvaram, 

Tapos adsporsa, Chomn. Rémésvaram. 

1 littovata, Zinn, Rémésvaram. 

» = =rotundata, Linn. Rdmésvaram, 

yy toxtrix, Chon. Rémésvaram. 

» = wndulata, Born, Tuticorin, 

» moalabarica, Ohemn. Tuticorin. 


venoren macrophylla, Deshay. Rémésvaram. Irom onvities 
borod in coral. 
Polrioola lapividum, Chenn, Ré&mésvaram. From cavities 

borod in coral. 
Oardium asiatioun, Brug. Tuticorin. 

» — Yugosum, mk, Tuticorin, 

» rnbioundum, 2esve, Réimésvaram, 

TLeovicardiuin australo, Sow. Rémésvaram. 
rf robusum, Jina, Rémésverun, 

Tnulicardia subrotusa, Sow. Réamésvaran. 
Tuoinn (Divaricalla) owmingii, Ad. and Ang Tuticorin. 
Codakin fischoriana, Zed, “Rémésvaram. 

n 8p. Rémnésvaram. 7 
Oryptodon vosioula, Gould, Tuticorin. 
I ripfortonta, ap. Rérnésvaran. 
Seintilla, ap, Rdmdsvaram. 
Cramolla radiata, Sow, Rémésvaram and Tuticorin. 
Ourdita antiquata, Zoeve. ‘Luticorin. 

” gusnuliaalita, juv. Reeve, Rémésvaram. 
Modiolovin. Ritmdavarain, 
Modioln japonica, juv. Durk. Rémésvavam. 

» _ tulipa, Zins, Rémésvaram, ; : 
Lithodomus straminous, Denk. Tuticorin, From” onvitios 

borod in cordl. 


8A 


Lithodanns teres, Philipp, Répésvaram end Tuticor’n From 
cavities bored in coral, 
Avicula fucata, Gould. Tuticorin. The poarl oyster. 
» Inguinata, Reove, Rémésyaram, On tho branchos of 
Gorgonia, 
Ayicule radiata, Pease. Tuticorin, On the branches of Gov. 
Onto. 
‘Agee voxillum, Reove. Réinésvaram and Tuticorin. Somo- 
times found in masses attached to the branches of hyroids. 
Avoa sculptilis, Reeve. Rémésvaram. Trom cavities in coral. 
virescens, Aeeve. Rémésvaram. From cavities in coral. 
», (Anadara) granosa, Lith, Réniésvaram. 
ey eerenen) lima, Reeve, Tuticorin, From cavities in 
coral, 
Avca fusca, Brug. Rémésvaram. From cavities in coral, 
», (Soapharca) Sp. Tuticorin. 
Muoula layardi, 4d. Rémésvaram and Tuticorin. 
Leda mauritiana, Sow. Rémésvaram and Tuticorin. 
Pocten cragsicostatus, Sow. Reémésvaram and Tuticorin, 
»  tendineus. Tuticorin, 
» varius, Zinn, Ramésvaram, 
» _ (Pallium) plica, Linn. Réuésvaram, 
Spondylus, sp. Rdmésvaram. 
Valsella rugosa, Imk. Rémésveram. From cavity in coral, 
Ostreda, ap, Rémésvaraim, 


” 


PISCHS, 


The following list comprises those species of fishes which 
I have either rocorded or presorvod during my visits to 
‘Tuticorin or Pémban, which latter place I made my head 
quarters while exploring the coral reefs which fringe the 
shores of Réméavaram and .the neighbouring islands. 
These visits have always been made during tho months of 
July and sane so that my examination of the fish fauna 
has heen confined to a very limited period of the your, and 
it will doubtless be found, on more extendgd research, to 
vary according to the season or monsoon, 

The most characteristic feature of the fauna, as con- 
trasted with that of other parts of tho odast of the Madras 
Presidency, is tho prevalence of the so-called “ coral fishes” | 
(Ohetodon, Heniochus, Pseudoscarus, &o.), for the moat 
brightlys coloured fishes which abound over the reefs and 

ie Ee a 
1 Indicated by an astorisk, 
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feed cithér on the small delicate ‘marine invertebrates which 
swarm on the living corals, or, if theix teoth are adapted for 
the purpose, on the soft Linky of molluso, which ‘they extract 
by gnawing or boring holes into the hard substance of the 
shell. As stated by Haeckel,’ an oxplanation of the bright 
colouring of the fishes is found in the Darwinian prinoiple, 
that tho less the predominant colouring of any creature 
varies from that of its surroundings, the less likely it is to 
be seen by its foes, the moro oasily it can steal upon its prey, 
and the more it is fitted for the struggle for existence. 

Conspiouous by their abundance were several species 
belonging to the family Sclerodermi, including Balistes (file 
or trigger fish), whose jaws are armed with sharp teeth, and 
which axe said to be injurious to the pearl fishery by preying 
on the pearl oyster. Present, too, in great numbers, were 
several species of the family Gymnodontes, Zetrodons 
(globe or frog fishes), including the beautifully marked 
little ZT. margaritaius and Diodons, which have a bad repu- 
tation among the natives as being very poisonous. 


ELASMOBRANOHII. 
(Sharks and Rays.) 


FAMILY OAROIARILIDAS. 


Oarcharias.—Several young species commonly met with in the 
fish markets, ‘ 
Zygeons malleus. Tuticorin and Pamban. ‘“ Hammoyr-head.” 
FAMILY SOYLLITDA. 
Stegostoma tigrinum. Tuticorin. 
Chilosoyllium indicum, Tuticorin, 
FAMILY PRISTIDA. 


(Savw-fishos.) 
Pristis ouspidatus, A specimen 18 fect in length 


brought on shore at Tuticorin 
in 1887. 


FAMILY RIINOBATIDA, 
Rhinobatus granulatus. Tuticorin. 





LA Pislt to Coylon, Eng. Transl., 1883, 


» 2€he synonymy of Day's Fishes of India and Supplement to the Fishes 
of Iii, 1888, is followed. Theoughente ai 


we 


ae 


* 
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FAMILY TORPEDINIDZS. 
Nareine timlei. Pamban. Electrical Ray. 


FAMILY TRYGONIDA, 


Trygon sephen. ‘Tuticorin. 
» vwvarnak. Tuticorin and Pamban. 


FAMILY MYLIOBATIDAG. 
Myliobatis nieuhofii. Pamban. 


TRLEOSTEL. 
(Bony Fishes.) 


FAMILY PEROCIDA. (Perches.) 


’ 
Lates Oalcarifer, Tuticorin and Pamban. Tho “ cook up” 
or “* nair,” 
Sorranus boonack. Tuticorin. 
»  iacanthus.> Pamban. 
»  hexagonatus. Pamban. 
» fasciatus. Pamban, 
»  salmoides, Tuticorin. 
»  tumilabris. Tuticorin. 
Lutianus deoussatus. Pamban. 
»  exythropterus, Pamban. 
»  fulviflanma. Pamban. 
»  wvivulatus, Cuticorin and Pamban. 
»  voseus, Pamban. “ Red rock cod.” 
Thorapon eee Pamban, 
i thoraps, Pamban. 
Pristipoma hasta. Pamban. 
Dingramma orassispinum, ‘Tuticorin and Pamban, 
” ouvieri. Pamban. See Day's Sup., p. 785. 
” grisoum, ‘Tuticorin and Pamban. 
Scolopsis vosmeri. * Tuticorin and Pamban. 
Apogon auritus. Tuticorin. 
»  kalosoma. Pamban. 
», _ thurstoni, n. sp Pamban. See Dayés Sup., p. 784. 
Cheilodipterus quinquolineatus. Pamban. 
Gorres oyena, Pamban, 


FAMILY SQUAMIPINNES. 


QOheetodon auriga, Pamban. 

vy ¢ =«(oOllavjs. Pamban. 

” vagabundug. DPamban. 
Honiochus anavrolepidotus. Pamban. 


2 


* Dreparte punctate. Very plentiful in Pamban fish market 
in July 1888. 
Scatophagus argus. Tuticorin and Pamban. 
FAMILY MULLIDAI (Red Mullets.) 
Upensoides tragula, Tuticorin: and Pamban. 
Upenous indicus, Pamban. 
FaMILy SPARIDAD (See Breams.) 
Lethrinus karwa. Tuticorin. 
e nebulosus, Painban. 
Chrysophrys berda, Tuticorin, ‘ Black rock cod.” 
Pimelepterus cinerascons. Tuticorin and Pamban. 
FAMILY SCORPAINIDZS. 
* Pteyois miles. Pamban. “ Flying dragon.” 
FaMiLy TEUTHIDIDA. 
Touthis marmorata, Tuticorin, 
»  oramin, Tuticorin and Pamban, 
FAMILY BERYOIDN, 
Holosentyum rubrum. Tuticorin and Pamban. 


FAMILY KURIDAI 
Pemphoris malabarica, Tuticorin, 


FAMILY SCIZ5NIDAS, 


Scirona maculata. Tuticorin. 


rami~y AORONURIDS (Surgeons,) 


Acanthurus mate. Tuticorin and Pamban. 
triostogus. Pamban. 
wolifor: Pamben, 


PamILy OARANGIDA! (Torse-mackerels,) 


Jevanx gallus, Tuticorin and Pamban. 
» hippos. Tuticorin, 

ire. Pamban, 

rottleri. Tuticorin. 

sansym, Tuticorin. 

spéciosug. Pamban, 


vp 
” 


” 
” 
” 


Plate IV 
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Platax teiva, Pamban. 
Lactarius delicatulus. Pamban. 
Mquula edontula, Pamban. 


Famriy SCOMBRIDZ3 (Mackerels.) 


Echeneis vemora, Tuticorin. ‘ The Remora.” 
‘i nauorates. Tuticorin, 


FAMILY TRAOILINIDAs, 
Sillago sihama. Tuticorin. ‘ Whiting.” 


FAMILY GOBIIDAS (Gobies.) 


Gobius bynoensis. Tuticorin, 
Gobiodon citrinus, ‘Tuticorin, 
Poriophthalmus koolkreutori. Pamban, 
Boloophthalmus boddaerti. Pamban, 


FAMILY BLENNIIDA, 
Salarias marmoratus, Tuticorin, 


FAMILY MUGILIDA (Grey Mullets.) 
Mugil poicilus, Tuticorin. 
yy ounnosits. ‘Tuticorin, 
» ¢‘ speigiori, Pamban. 
FAMILY OENTRISCID AI. 
Amphisilo souteta, Pamban. 
FAMILY POMAOENTRIDA. 


* Glyphidodon «ntjorius. ‘Tuticorin 
x 


i erlestinus. Pamban. 
“ » °  notatus, Pamban, 
* ‘ sordidus, Pamban. 


, 
* Totradrachmum aruannm. Tuticorin. 
*'Amphiprion seb, Pamban. 


~ FAMILY LABRIDD (Wrasses.) 


Choilinus chloruus, Pamban, 
* Platygigssus dugsumicri, Pamban, 
* Psoudoscarus chrysopoma, ‘Tuticorin and Pamban, 
* i rivulatus, Paniban. 


94 
.«PAMILY PLEURONEOLID AS, (Flat fishos.} 


Plagusia marmorata, Pamban. 
Oynoglossus macrolepidotus. Pamban. 


FAMILY SILURIDA. 
Arius thalassinus, Tuticorin and Pamban. 

FAMILY SCOPELIDA. 
Saurida tumbil, Pamban. 

, FAMILY SOOMBRESOCID. 
Hemiramphus xanthoplerus, Pamban. 
FAMILY OLUPEID A. (Herrings.) 

Pellona leschonhaulti. Pamban. 


FAMILY MURZINIDA. (Eels.) 


Murmna tessellata. Tuticorin and Pamban. 
undulata. Tuticorin. 


FAMILY SYNGNATHIDAD. (Pipe fishes.) 
Syngnathus serratus. Tuticorin and Pamban. 


” 


* FAMILY SOLERODERMI, 
Balistes votula, ‘Cuticorin. ‘¢ Wile fish,” 
mitis, Pamban. ie 


, ” 

Trincanthus strigilifer, Pamban. 

Ostracion cornutus, Pamban, “ Coffer fish.” 
53 nasus, Pamban, 0 i 
»  turvitus. Pamban no” 


FAMILY GYMNODONTES. 


Tetrodon higpidus. Pamban. 

: margaritatus. Pamban. 

i + immaculatus. Pamban. 

Diodon hystrix. Pamban. 

maculatus, Pamban. See Day’s Suppt., p. 809. 


” 
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Leptocophalus, sp. (Pl. iv.) 


As regards the curious pelluoid Leptocephalt, of which I 
have obtained a few specimens in the Gulf of Manaar, and 
a largo number from the meshes of the fishermen’s nets at 
Gopalpur, where they are known as sea-leeches, Dr. Giin- 
ther says :! . 

‘We must come to the conclusion that these leptocepha- 
tids ave the offsprings of various kinds of marino fishes, repre- 
senting, not 2 normal stage of development (esr), but an 
amest of development at a very early period of their life; they 
continue to grow to a certain size without corresponding 
development of their internal organs, and perish without having 
obtained the characters of the porfect animal.’ 


— 


1 Introduotion to Study of Fishes, 1880, pp. 179-182, 
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nodulos,almost solid throughout, or covered with short, thiok, 
nilliporiform processes . . » . «+ Noxt to tho part 
thick the Melohexia havo takon in thoir formation may be 
montionod tho sossilo Zoraminifera, and. thoso havo, in turn, 
boon overgrown, in many instanoos, by Polysoa.” 

Spooimons havo beon picked up on shoro both by My, 
Bruce Foote and mysolf of a curious body, tho uaturo of 
which has given riso to somo disoussion, and is still sud 
judico, Ono of thom was oxhibitod at tha Linnoan Sovicty, 
and Dr, Anderson and Mx. Dendy wore inclinod Lo regard it 
as, possibly, tho consolidated roa of a fish ; whorons Profossor 
Oharlos Stowart was of opinion that it was a vogotablo 
strnoturo, his opinion boing based on tho examination of 
mioroscopical preparations which ho domonstrated to me 
whon I was rocently in Murapo, : 

Améng othor specimens oollocted on tho Pémban beach 
I may mention tho complex tubular skolotons of tho Cho- 
topod Fograna, and large blocks of drift wood bored by tho 
mollnéon Zeredo and Larapholas, of which tho lattor has 
recently deatroyed tho bottom of tho local port gig. 

Tho Indio fn-whalo (Buatenoptera indiea) has boon 
known {0 ncoompany vessola in tho Gulf of Manan, and I 
havo seen ono dose to a sloamor in whioh 1 was rounding 
Onpo Oomorin, Jt is rolatod thal, somo yours ago, tio 
sohooner Added Ldéman, whioh was at anchor oloso to 
Paémban, was suddonly rolonsod from hor moorings, and 
towod out to sen to a distance of soveral miles by somo invi« 
sible agont. A fow days attorwards tho oavonao of a whialo 
‘was oast on shoro, and tho theory was that this whelo was 
tho oauso of tho involuntary orniso, il having boon tomptod 
out of curiosity to examine tho ship, in whoso grapnol ib ig 
supposed Ld have beon sanght, and to have takon tho sLoamoy 
in tow until it hiborated itself, 

The phylophagous Sivonian Zalicore dugong (tho dugon, 
whioh is said! ra found in tho salt wator falta of at 
Malabar, feoding on tho vogetablo matter about the rooka and 
basking and slooping in tho morning aun, is according to 
moraon 'Vonnont? attractod in nimbors to the inlot from tho 
Bay of Serpent non tho woat coast of Coylon to Adam’s 
Bridge by tho still wator and tho abundanoo of marino alge 
in this port of tho Gulf of Manaar, tis of an oxtromely 


eatheeuntmenhimmate a 
1 Jordon, Afanuale of Lidia, 9 Ceylon, vol. TT, 1860, 














VIL—INSPECTION OF CEYLON 
PEARL BANKS, 


VIL—INSPECTION OF CEYLON 
PEARL BANKS. 


Havina received permission from His Excellency Sir Arthur 
Gordon, K.a.m.c., to accompany Captain Donnan, the In. 
speotor of the Ueylon Pearl Banks, on his annual inspection 
oruise, I left Madras for Colombo by 8.8, Hewa on the 
8rd Ootober 1889, taking with me some young plants of 
Victoria regia, reared in the nursery of the Madras Agri- 
Horticultural Sooiety, for planting in the new Fort Gardens 
at Colombo. Some seeds of the Victoria, which had been 
sent from Madras earlier in the year, had germinated o 
short time before my arrival, and the young plants looked 
thoroughly healthy, so that it is to be hoped that the intro- 
duction of the water-lily will be successful. . 


While in Oolombo I took the opportunity of examining 
the excellently preserved specimen of Riinodon typicus in the 
Ceylon Government Museum for the sule of comparison with 
the specimen, more than 20 feet in length from the end of 
the snout to the extremity of tho tail, which was onat on shoro 
at Madras in February 1889, when I was unfortunately for 
away from head-quarters, so that the chanoo was missed 
of examining its stomach contents aud internal anatomy. 
As the following extract shows, but few specimens of this 
monster Elasmobranch have been recorded ':— 

“Por many years the sole evidence of its existence rested 
upon @ atray specimon, 15 foot in length, which was brought 
ashore in Table Bay. during the month of April 1828, and for- 
tunately foll into the hands of the late Sir Andrew Smith, then 
yasident in Capetown, who named, described, and figured it, 
The specimen itself was proserved by a Mrench taxidermist, who 
sold it to the Paris Museum, whore it still rovfains in a much 
Geteriorated condition. Forty years later, in 1868, Dr, Percival 
Wright, whilet staying at Mahé with Mv. Swinburne Ward, then 
Civil Commissioner of the Seychelles, mot with this shark, and | 


4 





1 In hig decount of the Pearl Fisheries of Qeylon" Oaptnin Stonurt rooordls 
having seen on one occasion ‘a spotted shark of a most fomful sizo; it was 
gocompanted, by several common aized shaike, und thoy appeared like pilot 

ish by its side. 
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r 
obtaindd the first authentic information about it, It doog not 
seem to be rare in this Archipelago, but is very seldom obtdined 
on account of its large size and the difficult’es attending its 
capture, Dr. Wright saw specimens which exceeded 50 feet 
in length, and one that was actually measured by Mr. Ward 
“proved to be more than 45 feat long. Nothing more was heard 
of the creature until January 1878, in which year the: capturo 
of anothor specimen was reported from the Peruvian const 
near Callao; fimally, in the present century, Mr, Haly, the 
accomplished Director ot the Colombo Museum, discovered it on 
the West Coast of Ceylon, and succeeded in obtaining two or 
threa specimens. Ono of these was presented by that institu- 
tion to the Trustees of the British Musoum, and, haying been 
mounted by Mr, Gerrard, it is now exhibited in the Tish Gallery, 
where if forma one of tho most stiiking objects, although it 
must be considered a young example, monstring only 17 feet 
from the ond of the snout to the extremity of the tail. 

“A true shark in every respect, 2hinodon is distinguished 
from the other members of tho tribe by tho poculiar shape of 
the head, which is of gi de size and great breadth, the mouth 
being quite in front of the snout, and not at the lower side, 
as in other sharke, Each jaw is armod with a band of tovth 
arranged in regular transverse rows, and so minute that, in the 
presont specimen, their number has been oalonlated to be about 
6,000. The gill openings aro very wide; and three raised folds 
of the skin run along oach side of tho body. Also in its varie. 
Srl coloration this fish diffors from the majority of shark, 

eing prottily ornamented all over with spois and stripes of o 
buff tint.” 

Aftor waiting for several days on tho chanco of a mador- 
ation of the provailing south-west wind, I left Colombo with 
Captain Donnan on the barque Sultén Iskandar, which towed 
after her the diving boats, oach with its orew composod of 
coxswain, rowers, divers, and munducks who attend to the 
divers, letting them down by ropos, pulling them up, &o, 
The steam-tug Aotive followed us on the'following day. As 
an. inspegtion of the reported ponzl bank off Nogombo was 
out of the quostion owing to’ the hoavy swell, wo sailed 
straight on to Dutch Bay, whore wo anchored, after a some- 

* what boisterous journey, on tho following morning, inside 
the long and rapidly extending spit of sand, which forms the 
western boundary of the bay, on which the salo bungalow, 
kottus, &o., were standing during my last visit in Maro at 
the time of the collapse of the pearl fishory. ‘The Bay now 

resented a vory deserted appearanae, a fewellehormen, livin 
in huts and earning a modest living by curing sharks As) 
bony fishes, and a numbor of natives, from near and dis 
es 
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fond pat of the island, ongaged in searching fér stray 
poarls in the sand formorly occupied by the washing kottus, 
the site of which was indionted by the remains of the 
fences and heaped up piles of oyster shells, and gaining os 
the reward of their akon from one to two rupees a day,, 
being the sole human ocoupants of tho sandy shore, on which 
hosts of wading birds were congregated. It was reported 
that one woman had found five pearls, each of the size of an 
ordinary peyiper seed, for which she had been offered and 
refused 150 rupees, 


Tho seaward faco of the sand-spit was strewed with coral 
fragments rolled in by the waves fiom the reef, which inter- 
venos between the shoro and the pearl bank, and is partially 
laid bare at low tide; and the sand was riddled with the 
burrows of a very large Ocypod (0. platytarsis). If one of 
these orabs is killod and left on the shore, its fellow creatures 
oarry it away into a burrow, and, doubtless, devour it, 


On the day after our arrival nt Dutch Bay we sailed in 
one of the diving boats to Karailivu and Ipant{ivu islands 
and the mainland in search of a possible spot adapted for the 
requirements of a pearl camp at the next fishery. In tho 
shallow water nenr tho shore of Karaitivu island fishes— 
Mugil ond emiramphus—-some of which leaped into the 
boat and were ovontually cooked, fell easy victims to fishin, 
englos and gulls, ‘T'wo hauls of the dredge in the sand an 
mud brought up Amphiorus, Lituaria phalloides, the Trepang 
Lolothurvia marmorata, Astropecten hemprichi, Dhilyva scabii- 
wiceula, Chioeia flava, ond many molluses ; the majority of 
tho species of fnolluso, both hore and in Dutoh Bay, bein 
common to the Indian and Coylon Coasts of tho Gulf o: 
Manaar, On tho mainland forming the onstern boundary 
of Dutch Bay, into which the river Kola Oya discharges 
its water by severdl mouths, dense jungle and swampy 
ground teeming with the molluso Pyrasts palustris ronch iis 
down to the wator’s edge; and, as we walked along the 
shore,,wo came across solid evidence of the récent presence 
of elephants, We were told by a native that bears and wild 
pigs are so thick in the jungle that one trips over them as 
one walks along ! 


fn 1868 large numbers of young penrl-oysters are re- 
ported to,have bepn spread over a considerable extent of the 
muddy bottom of Dutch Bay in ‘from one tg two fathoms 
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of water’, but the situation was, evidently, not favourabl‘for 
their healthy growth. 


The weather being unfavourable for the work of inspeot- 
ing, we had to remain unwillingly in Dutch Bay, the days 
“being spent in oruising about, and dredging in the shallow 
water. But on tho 2vth, as the wind had changed -and the 
soa abated, we made a start for tho neighbouring pearl 
bank—Muttuwartu Par—to which we were towed by the 
Actwe. As soon as we had anchored on the south end of 
tho bank a diver was sont down from the ship’s side in 62 
fathoms, and brought up his rope basket containing plenty of 
healthy, living oysters, which, he reported, came away ensily 
from the “rook” to which they were attached by their 
byssi? At the fishory in March the divers complained of the 
difficulty m detaching the oysters; and the ease with which 
they can be gathered is considered a sign whether thoy are 
ripe for fishing or not, the byssus being said to begin to 
break away from the substance to which it adhewes tightly 
in the early existence of the oyslor after the 6th year. 


The oxcellent system which is employed in the inspestion 
of the Ceylon banks, and by which a thorough knowledge 
of tho condition of the banks is obtained, is as follows. Tho 
inspection barque is anchored in a position fixed on the 
chmt by benrmgs from the shoe. Tho stoam tug, towing 
a boat with buoys bearing flags on board, Arat lays out 
buoys in tho north, south, east, and west at distances of }, 4, 
and 4 of a milo from the barque, Buoys are then laid out 
at a distance of $ of a mile from the barquo in the north- 
east, north-west, south-east, and south-west, Four diving 
boats, each with a coxswain in charge, 5 rowers, 8 divers, 
and 2 munducks, are arranged in lino between the north 4 
mile buoy and the barque, the distance being equally divided 
between the boats. ‘The rowers work sound in a circle, and 
the divers make frequent dives in soarch of oysters until 
the starting point is reached, Tho boats are then again 
arranged in pgsition, and the circle between tho } and 4 mile 
buoys is oxplored, Lastly, the thid cirgle, between* the $ 
and $ milo buoys, is, in like manner, explored; so that, when 





1B, W. IL, Holdswoith. apart on the Conditions and Prospects gf the 
Poarl-Oyster Banks, 1868. 
» 4 © Tho term rack 18 applied to proces of coral, living or dead, averaging 
about a foot in diamotor, which ara scattercd moro or boss thickl;*ovor certain 
parts of the bankg,"? Moldaworth, 40. 
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thpirole is completed, each boat has dosoriled three, circles 
witl} the inspestion barque as a centre. And, in this way, 
4welve circles in all are desoribed by the four boats, ‘The 
oysters are then brought to the ship, counted, and put in 
sacks daily, until a sufficient number (15,000) to form a 
sample for washing and valuation by experts has beon col- 
lected.' ~The coxswain of each boat records on a diagram, 
provided by the Inspector, the approximate position of each 
dive which is made, the nature of the bottom (a triangle == 
rock, a circle = sand, and a cross oysters), and the number 
of oysters lifted. Diagram A represents the day’s work 
done by one boat over ground which, with the excoption of 
a sandy patch between the north and east } mile buoys, was 
rocky, and on which oysters were plentiful except over a 
portion of the outer circle, Diagram B, made up from the 
four coxswains’ reports, represents a single day’s work done 
by all the boats, and shows the distribution of the oysters 
over the ared inspected, and the limits of the bank. As 
soon as the buoys have been taken up by the tug the inspeo- 
tion barque is moved to a new position 1} mile distant from 
its former one, and the buoys are again laid out in circles, to 
aot as guides to the boats in the next day’s work. Without 
the assistince of the buoys the boats would not be able to 
desoribe separate circles, but would work in an irregular 
mannor, and two or more boats would, very probably, go 
over the same ground. But, with tho assistance 0: the 
buoys, the whole bank can be systematically surveyed. 

The Muttuwartu Par, which was fished in tho spring 
of 1889, is situated about 5 miles from the seaward shore 
of Dutch Bay,? and covers an approximate area of 8 x 14 
miles, the depth of water over the bank ranging from 5 
to 10 fathoms with an average of about 7 fathoms. The 
temperature of the water at the bottom, registered with a 
Negretti apd Zambrn’s deep-sea thermometer, varied from 
80° to 82° betweon'8 am.and 5 p.m. The spocifio gravity 
of the surface water, tested with a Twaddell’s hydrometer 
regulated for a temperature of 84°, ‘was, espproximately, 
1:025,. Between the’ bank and the shore is a coral 2c0f, the 
presence of which was indicated by the waves breaking over 
its outer face amid a prevailing onlm, and by gulls resting 
on the coral blocks, The most oconspiouous Madreporaria 

n 





, s 
_ L Ifa young bank is being inspected, samplea are brought up by the 
divers, but they are npt washed for valuation, 
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on this' reef, which is surrounded by 44 to 5 fathompot 
water, belong to the genera Mardrepora and Pocillopora, Plule 
Galaxea and Leptona axe present in loss abundance, “The 
bright white patches of sand, which cover large spaces 
between the coral growths, teom with Lvotozow and o 
calcareous A/ga, and are more rich in delicate molluses than 
any other deposit which I have examined im the- Gulf of 
Manaar, Sheltered among tho coral tufts were sluggish 
Tolothurians and hosts of small Crustaceans; and, clinging 
to the branches of a Madrepore, I found « single specimen of 
the quaint Vhenus orientahs, 

Outside the seaward face of the pearl banks on the Indian 
coast of the Gulf of Manaar the depth of the sea increases 
very gradually, so that, for example, outside the Tholayiram 
Par, a depth of only 14. to 20 fathoms is reached at a 
distwce of 8 miles, Outside the Muttuwartu Par, how- 
ever, the nea of shallow water ceases very abruptly, and the 
depth inoreases rapidly to 150 fathoms at's distanco of three- 
quarters of a mile fiom the seaward face of the bank, where 
the following temperatures were recorded — 


Surface +» 88° 60 fathoms .. 68° 
10 fathoms +» 819 | 100 ,, ae PALO 
20 =», «. 80° 150 4, 1 85° 
380) (yy aa 72 


Several hanls of the dredge brought up Polytrema 
oylindvicum, Gorgonie, Ieteropsammia cochlea, Oirrhipathes 
spiralis, Spongodes sp. Fibularia orudum, &o,, but ng poarl- 
oysters. ‘6 

~The divers received instructions to koep apart for me 
everything, other than oysters, which thoy came across 
during their day’s work, under the general heading of corals, 
shells, poochees, and weeds; and, by. examination of the 
specimens which they reserved and going rapidly over tho 
oysters, I was enabled not only to make a rich collection 
which awaity future investigation, but also to ascortain 
roughly in what respects the fauna ef this portion of the 
West Coast of Ceylon differs from that of the Indian Const 
ofthe Gulf of Manasr, The first day’s inspection of the 
Mattuwartu Par showed not only that the oysters were vary 
nabundant, in spite of the disturbance to which thoy*were 
subjected during the fishery in tho sprjng, 4,480 living 
mene being brought up in 291 dives; but, further, that 
the coral-inorusted shells, to which I have already referred 
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(p98), a8 being a Sistis putas characteristic of this bank 
as campared with the Tholayiram Par, are very abundant, 
and belong to the genera Madrepora, Montipora, Hydnophora, 
Porites, Poctllopoi'a, Galaxea, Cyphastreea, Celoria, Funa, and 
Gontastrea ; the living corals growing on the shells of living 
oysters, which, did they migrate, would have, sometimes, 
to carry about with them o weight of nearly 8 ounces, 
The coral-inorusted shelis had, prior to the fishery of the 
Muttuwartu Pax this year, only been seon by Captain 
Donnan on the North-west Ohéval Par; dnd, when the 
oysters disappeared from the latter in 1888, the drift-oysters, 
whioh were eventually found, were recognised by tho 
coral-growths upon them, Arborescent sea-woeds, forming 
tangled masses, such as abound on the Tholayiram Par, were 
conspicuously absent; but the oyster shells were largely 
enorusted with inoc.usting sponges, and the orange-coloured 
Anuella donrani, which receives its specific name after the 
present Inspéttor of Pearl Banks, was very common. In 
addition to the sholl-inorusting corals massive corals, mainly 
belonging to the genus Madrepora, flourish on the bank, 
forming a convenient habitat and hiding place for Annelids, 
Crustaceans, Molluses, &e., which can live there safe from the 
attacks of“predacoous enemies. Tho sea bottom is, so far ag 
1 could gather from repeated examination, on different parts 
of the bank, of tho residue loft after shaking up the oysters 
in a bucket of water, and of the contents of the digestive tract 
of a Ifolothurien (Zl. atra) which abounds on the bank, 
mainly composed of a white doposit, such as I have only seon 
on the Indian Coast of the Gulf of Manaar, which is composed 
of a calcareous #4/ya and Foranunifera, among which Rotalia 
caloar, Hoterosteyina depressa, and Amphistegina lesson aro 
the most conspicuous. It was long age pointed out by 
Captain Steuart that the places, on which pearl fisheries 
have been successfully held in Ceylon, appear to be beds of 
Madrepore of ixregular heights, having the spaces hetween the 
ridges nearly filled up with sand. Tho transparent clearness 
of the water over the banks, and the clean sate of the sea 
bottom, which is free from sediment carried down by ourrents, 
thust, I think, be regarded as important conditions favouring 
the healthy growth of the oysters thereon. i 

« * 

Swimming about on the surface of the water over the 
bonk were eae and yellow striped sen-snakes, whisk 
aro believed by the divers to feed on the oynters, Indeed, 
in 1862, the European diver reported tht he had soep, the 
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anakes chting the oysters, darting into the shells when opafed. 
But this report must be viewed with grave suspicion, ats 
from snakes, the reputed enemies of the pearl-oyster on the 
Ceylon banks ave molluses, fishes, and currents, Among 
molluscs are mentioned the-Ohank (Turbinella rapa) and a 
big Murew (Mf, anguliferus), knewn as the Elephant chauk. 
But, as Mz. Holdsworth observes, “they may be lWwoked on 
as pazt of the vermin of the banks, but [ have no reason to 
think they cause more destruction on the oyster beds than 
the hawk and the polecat do among the game of an ordinary 
preserve.” It is noticeable that the little Modiole known 
as suran, which assumes such a prominent position in the 
reports of the Inspector of Pearl Banks at Tuticorin, does 
not, though present, occur, so far as Im aware, in any 
‘vext quantities on the Ceylon banks. Among fishes the 
Signs fishes (Balstes), raped known as * Old Wives”, 
are abundant on rocky parts of the banks, and I saw many 
specimens caught by the boatmen fishing from the side of 
the ship as wo lay at anchor. Ooncorning these fishes 
Oaptain Steuart reports that “the sea over the pearl banks 
is well stocked with various fishes, some of which feed on 
the oysters, and, when caught by the seamen on bodrd the 
card vessel, poarls and orushed shells are often found in 
their stomachs, particularly in thé fish called by the Mala- 
bars, the Olartes ; by the Singhnlese, the Poltooberre; and by 
goamen, the Old Women, ‘This fish ig of an oval-shape, 
about 12 inches in dena and 6 inches in depth from the 
top of the back to the under part of the holly, and is 
covered with a thick skin. "Wo saw ton pearls taken from 
the stomach of ono of thoso fish on board the Wellington.” 
The contents of the stomach and intestines of Balistes, 
which I examined while wo wore inspooting tho Ohéval Par, 
consistod. entirely of young oysters orushod by their sharp 
cutting teeth. In addition to the trigger fishes, Rays are 
said to be always more or less numerous on the banke, and 
Mr. Holdsworth states that “when the fishery of 1863 
commenced o the south-east part of the Ohéval Par, the 
divers reported the ground so coverdd with skates as + 
interfere with their picking wp the oysters. After a d 
or tivo the continual disturbance by the divers had the effedt 
* of driving the skates away trom that part of the bank,and,. 
sthese fish, many of them of very large size, were seen going” 
in thg dheotion of the Modrigam, which yas theh covene 
with oysters, «whose ago was estimated ‘by the Superin- 
tendent at 23—0 years, by the Inspector at 84—~4, and 
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by Nhe native headman at 4 years, The skates were in 
sl a and their total number was estimated at from 10 
.to 15 thousand. Further, in his report on the inspection 
of banks in March 1885, Captain Donnan notes the fact that 
“on the way from the north Métaragam, and just about 
the south side of the bed of oysters, we passed through 4 
large patch of thick discoloured water, oaused by a shoal 
of Rays plundering about on the bottom, and stirring up 
the sand, Same of them could, at times, be seen near the 
surface, and I have no doubt they were feeding on the 
oysters,’ Some years ago the Sea Customs Officer at Dutch 
ay counted as miany as 300 Rays in a single haul of a 
fishing net, The native'belief is that the Rays “break 
the oyster shell with their teeth, and suck out the soft 
animal matter. Tho stomach of a big Ray (Aitobatis 
nav mari), 6 feet in breadth and with a tail 84 feet in length, ‘ 
which was caught by fishermen from a canoo off Sildvaturai 
when we were at anchor there, consisted of sea weed. The 
some fishermen caught for me off the Sildvaturai reef a 
male Dugong, 9 feot in length, whose stomach contents 
consisted of sea weed and large numbers of a Nematoid 


worm, 


- It was roughly estimated as the result of the inspection 
of the Muttuwartu Par, which lasted over three days, an 
average of 589 yards and 16 oysters to a dive being 
allowed, that it contained 30 million oysters spread over an 
area of 94 million square yards, which should produce a 
revenue of 5 lakhs of rupees, 


Ss 

On November 2nd we left the Muttuwartu Pax, and 
anghoréd in 8 fathoms, abouf 2 miles further north, go as 
to hunt for a possible bed of oysters. The divers, making 
the usual preliminary dives, brought up blooks of dead corals 
rock with living Turbinarie and Porites growing on thom, 
and containing, imbedded. in the orevioos, a large number 
of Foraminifera, The sample of 15,000 oygters from the 
Muttuwartu Par, which were beginning to be unplensant 
fellow-passongers, was sent up to Silévaturai to be washed, 
It,is stated by Captain Steuart that the offensive effluvium of 
decomposing oysters “is not considered to have an unhealti 
tendenoy onthe persons engaged in the kottus, and it ig 
astonishing how soon the most sensitive nose becomes acouss 
fomed to the smell, Indeed some Europeans have fancied 
their ‘appetites sharpened by visiting the jotfus, and beiti 
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surrounded by immense heaps ,consisting of millions‘of 
oysters in all stages of decomposition.” 


The surface of the water, always rich in organisms, was 
exceptionally so on the following morning, the tow-net, 
dropped from the stern of the barque and kept distended by 
the gentle current which was running, becoming speedily 
filled with a gelatinous mass composed mainly of’ Sagitica 
mingled with ‘a host of Ofenophora, glassy molluscs, and 
hungry fishes preying on Crustacean and other larves. Only 
afew young oysters being found, we again proceeded north- 
ward, and anchored in 84 fathoms, the preliminary dives 
bringing up Madrepores with Antedons entwined round their 
branches, and large Melobesian nodules, Again only a fow 
scattered oysters were obtained as the resflt of a day’s work, 
but tho divers brought me many specimens of Aleyonians, 
and tho bright-red sponge Awinella tubulata, living attached 
by a broad base to dead coral-rock, and assogated with its 
sxommensal worm.! The following temperature observations 
wore made half a mile west of the tp where no bottom 


was reached with the sounding line at 140 fathoms :+— 
Burfaco Pre 60 fathoms ., 76° 
20 fathoms ., 76:5° 100.—C—=,, ve %G2°6° 
80-8 ye TE? 140 -,, 1, 66 


On the afternoon of the 4th, we moved on, still north« 
ward, to the Karaitiva Par,* which wag estimated, at the 
inapeotion in November 1887, to contain 1,605,465 oysters, 
The divers, going down from the ship, alighted on a bank 
of Fungie, ond brought up some living 5-year old oysters 
ond Melobesian nodules, Adtaghed to one of the nodules was 
an extensive creeping colony of the delicate ovimson-oploured 
organism named Zubipora reptans from the ae small 

eoimen which has hitherto been reoorded by Mr... J, 
farter.2 The present specimens were in» more advanced 
stage of growth than tho one dosoribed by Mr. Carter, which 
I examined in the Liverpédol Museum last year, and the 
oalycles were Proportionately higher. By about four hours’ 
work next morning a sample of 8,006 oyaters was collected 





1 Vide Ann, Mag. Nat, THst., Pob, 1889, p. 89. 

2Vhe Karaftiva Par was fished in Docembor 1880;, but tho Ashery 
tame to an abrupt termination owing to a diver boing killed by a sherk. 
Apparently threo men went down into the water, and two care up almost, 
Wroctly, saying that the third had been cariied off b¥ a shark, The rost of 
the divers could not be provailed on to resume work, and loft the barik. 

§ Ann, Mag. Natollsst., Twno 1880, p. 442, 
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for\yaluation, and the abundance of oysters may bo ‘jadged 
from} the fact that, on more than one occasion, as many as 
100 ‘oysters were brought up at a single dive. My own 
share of the myorning’s work consisted of a Pungia (I, 
vepanda) and three living specimens of the pearl-ofster 
Avioula (Meleagrina) margaritfera, attached by its byssus to 
eoral-vock. Captain Donnan informs me that he has only 
seon about a dozen mecinens of this molluso during his 28 
years’ experience as Inspeotor of the banks, so that it cannot 
be present in any abundance, Shell-inorusting corals, 
though present on the bank, were far less common than on 
the Muttuwartu Part é 


On the afternoon of the 5th woe sailed about 20 miles 
north, and anchored in 2 fathoms, 8 miles south of the 
village off Aripu, off Sildvaturai, which is made the head- 
quarters at times when the Chéval and Métaragam (Mud- 
rigam) bay fished, Rising from the sandy shore 
between Ariph and Sildvaturai is a miniature sand-oliff, 
reaching a maximum height of about 12 feet, and extend. 
ing over a distance of about half a mile, which contains a 
thick bed composed almost entirely of pearl-oyster shells— 
evidence of the enormous number of oysters which have been 
taken from the neighbouring banks at fisheries in the past, 
Similar beds of oyster shells were exposed in sections nearly 
a mile inland. ‘he Chéval and Métaragam banks are 
aituatel from 9 to 12 miles outat sea in water varying in 
depth from 6 to 10 fathoms. Botwoen the shore and the 
banks the water gradually reaches a depth of 6 fathoms; but, 
as in the case of the Muttuwartu and Karaitivu Pars, the 
depth inoreases rapidly to 160 fathoms outside the banks, 
The gee bottom between the shore and the banks is made up 
mainly of sand with many worn shells, a luxuriant growth of 
soa-weads, and souttered coral patohes, Among mollusoa 
Modiola tulipa in an advanced stage of growth, and the ohank 
(Turbinella rapa) were very abundant. No fishing for chanks 
is permitted south of the Island of Manaaz, lest, at the same 
time, raids should bo made on thé peor) bankse The fisher 
is, however, actively onrried on north of the island on andthe 
ferent system to that which is in force at Tuticorin (p 33), 
the boat-owners paying a smallsum of money annually to 
Govgrnment,, and making what profit they oan from the sala 
of the shells, 


Writihg of the banks off Aripu, which have been, for 
many years, the sheot-anchor of the Oeylon fighery, Captain, 
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Steuart observes that “ the number of successful fisheries 
obtained on the banks lying off the Aripu const, more‘than 
on any other banks in the Gulf of Manaar, and the high 
estimation in which the pearls from these fisheries ave 
deservedly held, would seem to indicate some peouliar 
ality in the bottom of the sea in these parts, which is 
avourable to the oxistencs of pearl-oysters, and for bringing 
them to the greatest perfection. @ know there is some« 
thing in the nature of the bottom of ogtain parts of the sea, 
which is favourable to the subsistence and growth of par- 
tiouler fishes, and which improves tho flavour for the food 
of mankind: for instance, the sole and the plaice caught 
in Hythe bay on the Kentish coast are esteemed better than 
those caught off Rye on the western side,of Dungeness; and 
wo also know that ood, turbot, oysters, and, indeed, mont 
edible fishes are prized in proportion to the estimation ‘in 
which the banks are hold, from whence they have been 
token,” 

In 1886 Captain Donnan attempted to cultivate the pearl. 
oyster on a coral reef, three smiles from the shore, which wag 
considered to be sufficiently far removed from the baneful 
influence of the Aripu river during the freshes. A. tank for 
the reception of the oysters was dug in the centre of the reef, 
and surrounded by blocks of coral to form a barrier round ftx 
edge, heaped up high enough to be just awash at tle highest 
tide, But the experiment failed, as, out of 12,000 oysters 
which were placed in the tank, only 27°remained alive at 
the end of seven months. ‘ Some of tho oysters,” Captain 
Donnan writes, “may have beon washed out of the tank 
by the south-west monsoon sen, as it was mot completely 
sheltered from the wash of the waves, but the bulk of thom 
have, I believe, died off and been Fie hi by some fish 
preying upon them. About 100 dead shells wers found in 
the bottom of the tank, many of which bore evidence of 
having been bored and nibbled away. It is just possible 
that some fish may have got into the tank, and preyed upon, 
the oysters, either by getting over the coal barrier around, 
it, which would be slightly under water at high-water, or 
through the interstices of the coral underneath, The experi~ 
ment so far has been a failure, and may be attributable to 
four causes :— . 

s 23 overcrowding the oysters in the tank } 
(2) deficionoy of nourishment in water so“near the 
augface ; 


